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FORWARD 


This  final  report  presents  the  results  of  a  project  entitled,  "Evaluation  of  Water-Thinned 
Preconstruction  Primers  Containing  No  Metal  Pigments,"  that  was  conducted  by  McDermott 
Technology,  Inc.  (formerly  the  Babcock  &  Wilcox  Research  and  Development  Division)  of 
Alliance,  OH.  Work  in  the  project  was  done  under  subcontract  to  Peterson  Builders,  Inc.  (PBI)  of 
Sturgeon  Bay,  WI  for  the  National  Shipbuilding  Research  Program  (NSRP).  The  project  was 
sponsored  by  the  Surface  Preparation  and  Coatings  Panel  (SP-3)  of  SNAME's  Ship  Production 
Committee  under  the  technical  direction  of  Mr.  John  Meacham  of  PBI,  NSRP  Program  Manager. 

The  research  for  this  18-month  project  was  initiated  by  Mr.  Dwight  L.  Turner  (formerly  of 
the  Babcock  &  Wilcox  Research  and  Development  Division)  on  February  7,  1996.  Project 
leadership  responsibilities  were  later  assigned  to  Mr.  Walter  R.  Mohn  of  McDermott  Technology, 
Inc.  on  October  1,  1996  who  oversaw  completion  of  the  workscope  throughout  the  remaining 
period  of  performance  that  ended  on  June  18,  1997.  While  preparation  of  test  panels  was  done  at 
McDermott  Technology,  Inc.  in  Ohio,  the  plasma  arc  cutting  tests,  fillet  weld  tests,  and  12-month 
atmospheric  exposure  tests  were  conducted  at  the  Bollinger  Shipyard  (formerly  the  McDermott 
Shipyard)  in  Morgan  City,  LA. 


EXECUTIVE  SUMMARY 


The  primary  goal  of  NSRP  Project  3-95-3  was  to  identify  and  evaluate  water-thinned 
preconstruction  primers  (PCP's)  which  could  potentially  be  used  as  viable  substitutes  for 
conventional  PCP's  containing  powdered  zinc  and  high  levels  of  volatile  organic  compounds 
(VOC's).  The  objectives  of  this  6-Task,  17-month  project  were  to  compile  a  comprehensive  list  of 
commercially  available  water-thinned  preconstruction  primers  (PCP's)  which  contain  little  or  no 
hazardous  metal  and  to  evaluate  the  more  promising  candidate  PCP's  by  laboratory  and  shipyard 
testing.  In  this  work,  selected  PCP's  were  evaluated  for  weatherability,  compatibility  with  follow- 
on  coatings,  cutting  performance,  and  weldability  per  MIL-STD-248D. 

In  Task  1  of  this  project,  available  information  on  water-thinned  PCP  formulations 
manufactured  by  commercial  paint  vendors  was  compiled.  This  information  included  product  data 
sheets,  vendor  research  reports,  and  data  available  from  the  shipyards.  This  information  was  then 
used  to  down  select  the  candidate  PCP's  for  subsequent  laboratory  and  field  testing.  Selected 
PCP's  were  Amercoat  3207  (manufactured  by  Ameron  Protective  Coatings  Group),  Carboline 
8101  (manufactured  by  Carboline  Co.),  Devran  720  (manufactured  by  Devoe  Coatings),  Hemudur 
18580  (manufactured  by  Hempel  Co.),  Intergard  292  WB  (manufactured  by  International 
Courtaulds),  and  Sovaprime  13R96  (manufactured  by  Jotun  Valspar).  For  comparison,  two 
relatively  new  inorganic  zinc  (IOZ)  primers  containing  VOC's  were  also  chosen  for  testing, 
including  WB14A  (manufactured  by  International  Zinc)  and  Nippe  Ceramo  (manufactured  by 
Nippon),  both  of  which  were  of  keen  interest  to  several  shipyards. 

In  Task  2  of  the  project,  the  test  panels  needed  for  laboratory  and  field  tests  were  prepared. 
All  adhesion  and  atmospheric  exposure  test  panel  substrates  were  made  from  3/16  inch  thick 
ASTM  A36  steel  grit  blasted  to  achieve  a  "near-white"  surface  finish  per  SSPC  SP10.  Fillet  weld 
test  panel  substrates  and  plasma  torch  cutting  test  panel  substrates  were  both  made  from  3/8  inch 
thick  A36  steel  grit  blasted  to  SSPC  SP10.  Each  PCP  was  applied  to  establish  three  dry  film 
thicknesses  (DFT's  of  0.5,  1.0,  and  1.5  mils)  representative  of  low,  medium  and  high  shipyard 
application  conditions.  For  adhesion  testing,  each  manufacturer's  recommended  overcoats  were 
applied  to  test  compatibility  with  the  PCP.  Results  of  Elcometer  adhesion  tests  showed  that  all  of 
the  coatings  displayed  good  adhesion,  most  exhibiting  strengths  greater  than  1000  psi. 

In  Task  3  of  the  project,  PCP-coated  steel  plates  were  severed  with  a  plasma  torch  to  assess 
the  condition  of  the  resultant  cut.  Cutting  trials  were  conducted  on  an  automated  plasma  torch 
cutting  machine  used  in  production  operations  at  the  McDermott  Shipyard  (now  Bollinger 
Shipbuilding,  Inc.)  in  Amelia,  LA.  Traverse  speed  for  the  cuts  was  set  at  121  inches  per  minute. 
Severed  panels  were  subsequently  examined,  and  the  surfaces  of  the  kerf  were  rated  either  good, 
fair,  or  poor.  Results  showed  that  all  panel  cuts  were  rated  as  good. 


In  Task  4  of  the  project,  PCP-coated  panels  were  fillet  welded  to  assess  quality  and 
condition  of  the  fusion  joints  in  accordance  with  MIL-STD-248D.  Welding  trials  were  conducted 
with  a  Lincoln  twin-arc  welding  machine  used  in  production  operation  at  the  McDermott  Shipyard. 
Primer  was  not  removed,  cleaned,  or  otherwise  treated  prior  to  fillet  welding.  For  this  test,  a  linear 
welding  speed  of  10  inches  per  minute  was  used  based  on  recommendations  of  experienced 
production  welders  at  the  shipyard.  After  welding,  each  web-and-flange  assembly  was  subjected 
to  destructive  testing,  and  significant  linear  porosity  was  observed  along  the  fusion  centerline  in 
most  of  the  fillet  welds.  These  results  indicate  that  under  these  specific  conditions,  the  PCP's  may 
have  to  be  removed  to  produce  acceptable  weld  joints.  While  it  was  not  within  the  established 
workscope  of  this  project,  it  is  recommended  that  additional  testing  be  conducted  to  identify 
alternative  welding  parameters  for  making  acceptable  welds  on  panels  with  these  coatings. 

In  Task  5  of  the  project,  PCP-coated  test  panels  were  scribed  and  submitted  for 
atmospheric  exposure  testing  at  the  (former)  McDermott  Shipyard  in  Amelia,  LA.  The  twenty-four 
carefully  prepared  panels  (8  PCP's  X  3  DFT's)  were  mounted  on  a  KTA  test  rack  and  positioned 
for  a  southerly  exposure  in  a  safe  location  at  the  top  of  a  building  at  the  shipyard.  Exposure  testing 
was  initiated  on  June  17,  1996.  Periodic  3-month  inspections  of  the  panels  were  conducted 
thereafter  in  accordance  with  ASTM  D6 10-85  (scale  of  0  to  10  where  10  is  best)  to  document  their 
condition.  Atmospheric  exposure  testing  was  completed  on  June  23,  1997  when  the  panels  were 
removed  from  the  test  and  shipped  to  McDermott  Technology  in  Alliance,  Ohio  for  final 
assessment.  Results  showed  that  fourteen  of  the  eighteen  panels  that  were  coated  with  water- 
thinned  PCP's  were  rated  from  1-7,  and  of  these,  the  lowest  ratings  generally  correlated  with 
DFT's  of  0.5  mil.  Panels  rated  above  7,  all  of  which  had  a  nominal  DFT  of  1.0  mil  or  greater, 
were  coated  with  either  Amercoat  3207,  Devran  720,  or  Hemudur  18580.  Panels  coated  with  IOZ 
primers  Nippe  Ceramo  and  WB 14A  were  rated  7  or  9,  except  for  one  Nippe  Ceramo-coated  panel 
(rated  1)  having  a  DFT  of  0.5  mil. 

Task  6  involved  the  technical  management  and  reporting  (including  interim  progress 
reports,  quarterly  reports,  and  the  final  report)  which  were  conducted  throughout  the  duration  of 
this  17-month  project. 
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1.0  INTRODUCTION  AND  BACKGROUND 


1.1  Needs  within  the  Shipbuilding  Industry 

Concerns  regarding  safety,  health  and  protection  of  the  environment,  in  addition  to  the  cost 
and  functional  effectiveness,  have  become  critical  considerations  in  the  selection,  use  and 
application  of  protective  coating  materials  in  the  shipbuilding  industry.  In  fact,  the  relatively  new 
rules  limiting  the  allowable  levels  of  VOCs  and  content  of  metallic  pigments  have  become  the 
major  driving  force  behind  efforts  to  reformulate  coatings  and  to  revise  specifications  for  industrial 
marine  paints  and  preconstruction  primers  (PCP's). 

It  has  been  standard  shipyard  practice  for  years  to  grit  blast  incoming  steel  and  prime  it  with 
a  thin  layer  of  inorganic  zinc  (IOZ)  primer,  since  this  coating  is  very  effective  in  preventing  steel 
corrosion  during  storage  and  fabrication.  Such  primer  is  usually  applied  in  a  dry  film  thickness 
(DFT)  of  0.5  mil  to  1.5  mils.  The  tough,  thin  IOZ  layer  allows  thermal  cutting  to  proceed  without 
interruption  and  can  be  fused  and  bonded  by  welding  processes  commonly  used  in  the  shipyard. 

Despite  the  attributes  of  IOZ  primers,  there  are  some  disadvantages  with  these  coatings. 

IOZ  primers  are  composed  of  20  to  70%  powdered  zinc,  depending  on  the  manufacturer's 
formulation.  This  metal  has  come  under  increasing  scrutiny  by  state  and  federal  agencies, 
including  the  Environmental  Protection  Agency  (EPA)  and  the  Occupational  Safety  and  Health 
Administration  (OSHA).  Metallic  zinc  dust  from  production  operations  or  from  paint  disposal  can 
leach  into  natural  aboveground  and  below-ground  water  supplies.  Toxic  zinc  fumes  are  also 
generated  during  thermal  cutting  and  welding  operations.  These  fumes  can  cause  welding  arc 
instability  and  increased  weld  spatter.  Use  of  IOZ  primers  can  also  result  in  the  degradation  of 
weld  joint  quality  by  causing  excessive  porosity,  especially  in  fillet  welds.  Mechanized  welding  of 
IOZ  primer-coated  steel  can  increase  the  incidence  and  content  of  porosity  in  the  solidified  joint 
because  of  the  high  welding  speeds  and  rapidly  freezing  weld  pool. 

A  special  concern  with  older  inorganic  zinc  formulations  is  the  relatively  high  VOC  content. 
Conventional  PCP's  contain  as  much  as  3  to  5  pounds  per  gallon  of  volatile  organics.  Although 
low- VOC,  waterborne  IOZ  preconstruction  primers  have  been  recently  introduced,  they  tend  to  be 
more  difficult  to  apply  successfully.  Experience  at  the  McDermott  Shipyard  (now  Bollinger 
Shipbuilding,  Inc.)  has  shown  that  these  primers  can  cause  work  stoppages  due  to  frequent 
plugging  of  spray  equipment.  Waterborne  IOZ  primers  are  also  more  sensitive  to  substrate 
cleanliness  and  to  weather  conditions  during  application  and  curing. 

In  recent  years,  coating  technologists  and  product  formulators  have  made  significant 
advancements  aimed  at  reducing  emissions  of  VOC's,  as  well  as  metal  compounds  from  the 
pigment  base.  A  wide  variety  of  waterborne  or  water-thinned  PCP's  containing  no  metal  pigments 
have  been  developed  for  use  in  the  shipbuilding  industry,  as  well  as  in  other  types  of  marine 
construction.  Although  new  environmentally  acceptable  preconstruction  primer  systems  had  been 
commercially  available,  relatively  little  was  known  about  their  dependability,  consistency,  and 
long-term  performance.  Coating  specifiers  were  often  forced  into  specification  decisions  based  on 
environmental  acceptability  alone,  rather  than  a  sensible  combination  of  environmental  acceptability 
and  PCP  performance.  The  need  for  information  on  the  characteristics  and  performance  of  some 
of  the  newer  PCP's  established  the  basis  for  this  NSRP  project.  Accordingly,  the  work  in  NSRP 
Project  3-95-3  focused  on  the  evaluation  of  water-thinned  PCP's  containing  no  metal  pigments, 
and  the  results  provide  a  direct  response  to  a  common  need  for  information  on  these  primers 
throughout  the  shipbuilding  industry. 


1 . 2  Project  Benefits 


The  goal  of  this  project  was  to  identify  and  evaluate  water-thinned  PCP's  which  could  be 
used  as  viable  substitutes  for  conventional  PCP's  containing  powdered  zinc  and  high  levels  of 
VOC's.  The  results  will  provide  significant  benefits  toward  the  selection  and  use  of  alternative, 
environmentally  compliant  PCP's  for  shipyard  use.  Engineering  specifications  for  new  PCP's  are 
now  based  on  meeting  the  current  regulatory  VOC  limits  of  3.5  lbs/gal.  and  containing  no 
compounds  of  lead,  chromium,  barium,  mercury,  and  cadmium.  Shipyard  use  of  the  best 
performing  PCP's  identified  and  evaluated  in  this  project  will  serve  to  meet  these  regulations  and 
the  even  more  stringent  regulations  (2.8  lbs/gal  VOC  limit)  being  considered  by  the  EPA  for  the 
near  future. 

1.3  PCP  Materials  and  Processes 

The  PCP's  selected  for  evaluation  in  this  project  were  as  follows: 

Amercoat  3207  (Manufactured  by  Ameron) 

Carboline  8101  (Manufactured  by  Carboline) 

Devran  720  (Manufactured  by  Devoe  Coatings) 

Hemudur  18580  (Manufactured  by  Hempel) 

Intergard  292  WB  (Manufactured  by  International  Courtaulds) 

Sovaprime  13R96  (Manufactured  by  Jotun  Valspar) 

For  comparison,  the  following  IOZ  primers  were  included  in  the  evaluation: 

WB  14A  (Manufactured  by  International  Zinc) 

Nippe  Ceramo  (Manufactured  by  Nippon) 

ASTM  A36  steel  sheet  and  plate  were  used  to  fabricate  test  panels  for  this  project.  Prior  to 
the  application  of  coatings,  panels  were  given  an  abrasive  blasted  to  establish  an  SSPC  SP10 
(near-white)  surface  condition.  All  primers  and  overcoats  were  furnished  by  the  manufacturers  in 
five  gallon  containers  at  no  cost  to  the  project.  Each  coating  was  mixed  and  applied  in  accordance 
with  the  manufacturer's  recommendations  to  establish  nominal  dry  film  thicknesses  (DFT's)  of  0.5 
mil,  1.0  mil,  and  1.5  mils. 


1.4  Technical  Approach 


Test  panels  that  were  prepared  for  this  project  included  the  following: 

24  adhesion  test  panels  (1/4"  X  4"  X  6") 

24  atmospheric  test  panels  (1/4"  X  4"  X  6") 

24  plasma  torch  test  panels  (3/8"  X  12"  X  24") 

24  weld  test  panels  (3/8"  X  4"  X  20") 

Some  of  the  panels  were  given  overcoats  with  follow-on  paints  (recommended  by  the  PCP 
manufacturer)  to  determine  compatibility  and  to  test  adhesion  per  ASTM  D4541.  The  tests  which 
were  conducted  to  evaluate  the  coated  panels  included  1)  adhesion,  2)  plasma  torch  cutting,  3) 
welding,  and  4)  atmospheric  exposure. 

All  atmospheric  exposure  panels  were  scribed  on  the  front  face  to  expose  the  steel  substrate 
for  testing.  This  scribe  mark  provided  data  on  the  effect  of  construction  damage  which  sometimes 
occurs  during  shipyard  operations.  The  panels  were  then  attached  to  an  insulated  rack  having  a 
galvanized  steel  frame  (purchased  from  KTA-TATOR,  Inc.,  Pittsburgh,  PA).  The  rack  with  the 
24  panels  was  mounted  in  a  secure  location  on  top  of  a  building  at  the  McDermott  Shipyard  (now 
Bollinger  Shipbuilding,  Inc.)  in  Amelia,  LA.  The  rack  was  oriented  toward  the  south  at  an  angle 
of  45%  from  the  horizontal  to  obtain  maximum  exposure  from  the  sun.  Records  of  daily  weather 
conditions  for  the  12  months  of  testing  were  obtained  from  the  National  Weather  Service  for 
Morgan  City,  LA  to  document  the  exposure  data.  Panels  were  visually  inspected  and  photographs 
at  3-month  intervals  during  the  course  of  exposure  testing. 


2.0  PROCEDURES  AND  TESTING 


2.1  Task  1:  Survey  of  the  Coatings  Industry 

The  goal  of  Task  1  was  to  compile  all  available  information  on  water-thinned  PCP 
formulations  manufactured  by  commercial  paint  vendors.  The  information  was  to  include  product 
data  sheets,  vendor  research  reports,  and  any  data  available  from  the  shipyards.  This  allowed  for 
assessment  of  the  individual  coatings  for  possible  inclusion  in  the  project  test  matrix.  The 
information  was  then  used  to  down-select  candidate  water-thinned  PCP's  for  subsequent 
laboratory  and  field  testing. 

2.1.1  Survey  Methodology 

Online  databases  including  METADEX,  NTIS,  ASM  International,  Engineering  Index, 
Engineering  Materials  Abstracts,  and  U.S.  Patents  were  searched  for  recent  developments  with 
water-thinned  PCP's.  The  JPCL  10-year  CD-ROM  Archive  was  also  searched  using  the  key 
words:  waterborne,  water-thinned,  primer,  preconstruction,  and  shop  primer. 

Several  U.S.  shipyards  were  contacted  to  gain  the  benefits  of  their  experience  with  PCP's. 
Table  2-1  presents  a  summary  showing  the  results  of  this  effort  and  shows  the  variation  in  types  of 
PCP's  which  were  being  used.  Two  of  the  shipyards  reported  using  water-thinned  PCP's  on  an 
occasional  basis,  while  two  others  responded  that  they  were  using  them  routinely.  Both  routine 
users  found  that  preheat  and  post  heat  are  required  on  automated  paint  application  lines  to  accelerate 
drying  of  water-thinned  PCP's,  citing  typical  drying  times  of  less  than  five  minutes.  Other 
shipyards  contacted  were  using  solvent-thinned  and  water-thinned  forms  of  IOZ  primers,  including 
International  Zinc  WB 14A  and  Nippon  Nippe  Ceramo. 

A  number  of  well-known  coating  suppliers,  as  well  as  other  paint  and  primer  suppliers 
listed  in  the  JPCL  Buyer's  Guide  and  the  Thomas  Register,  were  contacted  to  gain  information  on 
their  PCP  products.  Industrial,  architectural,  and  marine  paint  manufacturers  were  also  contacted. 
Some  of  the  manufacturers  did  not  offer  PCP's,  while  others  did  not  produce  PCP's  for  marine 
use.  Table  2-2  presents  a  summary  of  the  companies  which  were  included  in  this  part  of  the 
survey. 

2.1.2  Selection  of  PCP  Candidates 

Based  on  the  information  gained  in  the  survey  of  the  coatings  industry,  a  listing  of  nine 
candidate  water-thinned  PCP's  was  prepared  for  final  consideration.  Six  of  the  more  promising 
ones  were  down- selected  from  this  listing  for  laboratory  and  field  testing.  In  addition,  two  popular 
IOZ  primers  were  included  in  the  evaluations  for  comparison,  as  shown  in  Table  2-3.  All  eight 
coatings  were  commercially  available  and  had  been  tested  or  used  by  at  least  one  shipyard. 

Product  data  sheets  for  each  of  the  coatings  are  provided  in  Appendix  2-1. 


2.2  Task  2:  Test  Panel  Preparation 

The  goal  of  Task  2  was  to  prepare  all  test  panels  required  for  subsequent  laboratory  and 
field  tests.  Each  PCP  was  to  be  applied  in  three  DFT's  (0.5  mil,  1.0  mil,  1.5  mils)  representative 
of  low,  medium,  and  high  shipyard  application  conditions.  Four  types  of  panels  were  prepared  for 
welding,  cutting,  adhesion,  and  shipyard  exposure  testing.  During  preparation,  and  prior  to  the 
application  of  PCP  coatings,  fabricated  steel  plates  were  called  substrates.  Not  until  the  PCP 
coatings  had  been  applied  and  cured  (dried)  were  the  steel  plates  referred  to  as  test  panels. 


2.2.1 


Calibration  of  Measuring  Equipment 


Table  2-4  lists  the  equipment  which  was  used  to  record  coating  application  data.  Each 
instrument  was  checked  to  verify  accuracy  and  traceability  to  nationally  recognized  standards. 

2.2.2  Fabrication  of  Steel  Test  Panel  Substrates 

All  adhesion  and  atmospheric  exposure  test  panels  substrates  were  made  from  a  single 
sheet  of  3/16  inch  thick  ASTM  A36  steel.  This  thickness  was  the  thinnest  A36  sheet  that  could  be 
purchased  with  mill  test  certificates. 

All  fillet  weld  test  and  cut  test  panel  substrates  were  made  from  a  single  sheet  of  3/8  inch 
thick  A36  steel.  The  fillet  weld  test  panels  (3/8"  X  4"  X  20")  were  sized  to  conform  with  MIL- 
STD-248.  The  cut  test  panels  (3/8"  X  12"  X  24")  were  sized  to  permit  multiple  cuts  on  production 
plasma  arc  cutting  equipment  at  the  McDermott  Shipyard. 

The  design  of  the  atmospheric  exposure  test  panels  (Figure  2-1)  was  configured  to  allow 
mounting  on  a  standard  KTA  paint  test  rack.  Each  panel  substrate  had  one  3/8  inch  diameter  hole 
punched  in  the  bottom  to  facilitate  handling.  All  sharp  comers  were  chamfered  1/32  inch  to 
prevent  "rust-back"  at  the  edges.  Before  abrasive  blasting,  each  test  panel  was  solvent  cleaned 
with  reagent  grade  acetone  to  remove  any  residual  oil  or  grease.  Panel  substrates  were  then 
identified  with  numbers  stamped  on  the  front  and  back. 

2.2.3  Panel  Substrate  Surface  Preparation 

The  back  surface  of  each  atmospheric  exposure  panel  substrate  was  grit  blasted  to  establish 
SSPC  SP10  "near-white"  condition  with  a  surface  profile  between  1.0  and  1.5  mils,  as 
recommended  by  the  PCP  manufacturers.  Press-O-Film  coarse  replica  tape  and  a  Testex  spring 
micrometer  (Figure  2-2)  were  used  to  determine  the  test  panel  substrate  surface  profile  after  shot 
blasting. 

Figures  2-3  and  2-4  show  the  Vacu-Blast  equipment  that  was  used  for  all  surface 
preparation.  Several  grades  of  steel  abrasives  had  to  be  tested  to  determine  which  would  establish 
a  surface  conforming  to  SSPC  SP10.  Standard  steel  shot  sizes  ranging  from  S280  to  S70  were 
evaluated,  as  well  as  steel  grit  ranging  from  G120  to  G40.  Since  the  lowest  surface  profile  (1.5 
mils)  was  attained  with  S70  shot,  this  grade  was  selected  for  use  in  preparing  the  surfaces  of  all 
test  panels  in  the  project.  Visual  standard  SSPC  VIS,  1-89  was  used  to  ensure  that  the  preparation 
of  the  panels  met  SSPC  SP10  surface  conditions. 

As  a  precaution  against  chloride  contamination  of  the  panel  substrate  surfaces,  chemical 
testing  of  a  few  substrate  surfaces  (in  accordance  with  ASTM  D512)  was  conducted  after  shot 
blasting.  Detection  of  only  a  minute  amount  (less  than  0.0003  mg/cm2)  of  chlorides  showed  that 
there  was  virtually  no  chloride  contamination  of  the  panel  substrate  surfaces.  A  summary  of  these 
findings  is  documented  in  Appendix  2-2. 


2.2.4 


Application  of  Paint  to  Test  Panel  Substrates 


The  back  surface  of  each  atmospheric  exposure  panel  substrate  was  blasted  to  SSPC  SP10 
and  coated  with  Devoe  Bar  Rust  235  surface  tolerant  epoxy  paint,  as  shown  in  Figure  2-5,  to 
prevent  rusting  during  testing.  This  was  done  to  reduce  the  possibility  of  back  surface  rusting 
from  confounding  the  results  for  the  front,  exposed  panel  face. 

All  primers  and  overcoats  used  in  this  evaluation  to  coat  the  front  surfaces  of  the  panel 
substrates  were  furnished  by  the  manufacturers  in  five  gallon  containers  at  no  cost  to  the  project. 
Coatings  were  mixed  and  applied  in  accordance  with  each  manufacturer's  recommendations.  To 
prevent  the  formation  of  flash  rust,  prepared  panel  substrates  were  stored  in  a  dry  location,  and 
primers  were  applied  before  any  visual  indications  of  flash  rusting  appeared.  To  simulate 
conditions  of  shipyard  production,  all  panel  substrates  were  warmed  to  100%F  before  and  after 
PCP  application.  Both  conventional  air  spray  equipment  and  airless  spray  equipment  were  used  to 
apply  the  coatings.  Conventional  air  spray  equipment  was  used  to  apply  the  IOZ  coatings  which 
require  frequent  agitation.  Airless  spray  equipment  was  used  to  atomize  some  of  the  higher  solids 
coatings  to  minimize  the  amount  of  required  thinner.  Figure  2-6  shows  the  arrangement  of  panel 
substrates  during  coating  application.  The  center  panel  was  used  to  measure  wet  film  thickness,  as 
shown  in  Figure  2-7. 

2.2.5  Dry  Film  Thickness  Measurement  and  Control 

Shipyards  usually  apply  PCP's  as  thin  as  possible  to  minimize  coating-related  problems  in 
welding  and  torch  cutting.  Typical  shipyard  DFT's  range  from  0.5  to  1.5  mils.  Thus,  during 
preparation,  panels  with  low,  medium,  and  high  DFT's  (0.5  mil,  1.0  mil,  and  1.5  mil)  were 
established  for  each  PCP  candidate.  This  range  of  DFT's  was  also  deemed  appropriate  by  the 
paint  manufacturers. 

It  was  anticipated  that  precise  application  of  PCP's  to  establish  low,  medium,  and  high 
DFT's  would  be  difficult  with  manual  spray  equipment,  so  an  excess  number  of  test  panels  were 
produced  for  subsequent  screening.  The  DFT  of  each  coated  panel  was  measured  with  a  Mikrotest 
Model  GM  magnetic  lift  off  gage  after  curing,  as  shown  in  Figure  2-8.  Calibration  of  this  gage 
was  done  in  accordance  with  MTI  Technical  Procedure  ARC-TP-1341,  "Calibration  Procedure  for 
the  Microtest  IV  Automatic  Dry  Film  Coating  Thickness  Gage,"  prior  to  each  use.  This  procedure 
is  based  on  ASTM  D1 186-93,  "Standard  Test  Methods  for  Nondestructive  Measurement  of  Dry 
Film  Thickness  of  Nonmagnetic  Coatings  Applied  to  a  Ferrous  Base."  Panels  having  DFT's  close 
to  the  target  thicknesses  were  selected  for  the  various  laboratory  and  field  tests. 

The  Mikrotest  Model  GM  magnetic  lift  off  gage  measures  thickness  by  using  a  spring 
calibrated  to  determine  the  force  required  to  pull  a  permanent  magnet  from  a  ferrous  base  coated 
with  a  nonmagnetic  film.  The  "GM"  model  is  designed  to  measure  DFT  ranging  from  0  to  4  mils. 
The  instrument  is  placed  directly  on  the  coating  surface  to  take  a  reading.  The  attractive  force  of 
the  magnet  to  the  substrate  varies  inversely  with  the  thickness  of  the  applied  film.  The  spring 
tension  required  to  overcome  the  attraction  of  the  magnet  to  the  substrate  is  shown  on  the 
instrument  scale  as  the  distance  (in  mils)  between  the  magnet  and  the  substrate. 


Calibration  of  the  Mikrotest  lift  off  gage  is  conducted  in  an  area  free  of  stray  magnetic 
fields,  such  as  power  lines,  generators,  or  welding  equipment.  An  uncoated  steel  panel  substrate, 
which  has  been  prepared  in  a  fashion  similar  to  the  substrates  on  which  the  DFT's  will  be 
measured,  is  used  for  the  calibration.  Plastic  shims  in  the  expected  thickness  range  to  be  measured 
(0-4  mils)  are  then  placed  against  the  steel  substrate  and  measured  with  the  lift  off  gage.  If  the 
gage  readings  differ  from  the  representative  thicknesses  of  the  shims  by  amounts  exceeding  the 
allowable  tolerances,  then  a  calibration  curve  is  plotted  and  used  to  correct  the  values  indicated  on 
the  gage  dial  to  obtain  accurate  thickness  measurements  of  coating  DFT's. 

Once  the  spray-applied  PCP  had  dried,  a  scribe  mark  was  machined  on  the  front  face  of 
each  panel  with  an  end  mill  as  shown  in  Figure  2-9.  This  scribe  mark  (dimensions  shown  in 
Figure  2-1)  was  produced  to  simulate  damage  to  the  coating  which  exposes  the  carbon  steel 
substrate,  a  probable  situation  which  would  be  encountered  during  shipyard  construction.  End 
milling  was  chosen  in  lieu  of  blade  cutting  to  ensure  uniform,  consistent  conditions  of  substrate 
exposure  during  testing. 

2.2.6  Overcoating  the  Adhesion  Test  Panels 

Overcoated  test  panels  needed  to  be  tested  for  adhesion  strength  to  assess  1)  the 
compatibility  of  the  PCP  and  the  overcoat,  and  2)  the  primer- to- substrate  bond  quality.  Once  each 
PCP  had  cured  (taking  approximately  2  weeks),  each  adhesion  test  panel  was  wiped  with  a  clean 
lint-free  cloth  and  painted  with  the  manufacturer's  recommended  overcoat,  as  listed  in  Table  2-4. 
This  deviation  from  the  project  plan  (originally  to  apply  two  overcoats  to  each  candidate  primer) 
was  approved  by  the  project  oversight  committee,  since  paint  suppliers  rarely  (if  ever)  specify 
other  manufacturer's  topcoats. 

2.2.7  Adhesion  Testing 

Panels  were  tested  for  adhesion  strength  under  Task  2  in  accordance  with  ASTM  D4541-85 
using  an  Elcometer  Adhesion  Tester,  Model  106  having  a  range  of  0  -  1000  psi.  For  each  test,  the 
coating  was  scribed  to  the  base  metal  around  the  dolly.  A  minimum  of  three  measurements  for 
adhesion  strength  were  made  on  each  panel.  For  each  of  the  selected  water- thinned  PCP's,  a  set  of 
three  primed  and  overcoated  panels  (a  total  of  18)  were  tested  to  determine  adhesive  strength.  As  a 
comparison,  similarly  prepared  panels  primed  with  the  two  IOZ  primers  (a  total  of  6  panels)  were 
also  tested  to  determine  adhesive  strength.  Each  set  of  panels,  prior  to  overcoating,  had  exhibited 
primer  DFT's  of  about  0.5,  1.0,  and  1.5  mils.  A  minimum  of  three  measurements  for  adhesion 
strength  were  made  on  each  panel,  but  as  many  as  five  measurements  were  made  on  some  panels. 

2.2.8  Preparation  of  Exposure  Panels  for  Atmospheric  Testing 

Once  the  atmospheric  exposure  test  panels  were  selected  and  scribed,  they  were  mounted 
on  the  KTA  test  rack,  as  shown  in  Figures  2-10,  2-11,  and  2-12.  This  rack  was  then  boxed  in 
protective  packaging  and  shipped  to  the  McDermott  Shipyard  in  Amelia,  FA  to  be  placed  atop  a 
building  for  testing.  Figures  2-13  and  2-14  show  the  location  of  the  test  rack  after  placement. 
Atmospheric  exposure  testing  was  initiated  on  June  17,  1996. 


2.3  Task  3:  Plasma  Torch  Cutting  Tests 


The  goal  of  Task  3  was  to  conduct  plasma  torch  cutting  tests  on  3/8"  thick  A36  steel  panels 
which  were  coated  with  candidate  primers  and  to  assess  the  condition  of  the  resultant  cuts. 
Preparation  of  the  cutting  test  panels  had  been  done  under  Task  2  of  the  project.  For  this  work,  24 
panels  (3/8"  X  12"  X  24")  had  been  given  an  abrasive  blast  (SSPC  SP10),  and  had  been  coated 
with  the  selected  PCP's.  Three  panels  had  been  prepared  for  each  PCP  to  provide  DFT's  of  about 
0.5,  1.0,  and  1.5  mils. 

Cutting  trials  were  conducted  on  an  automated  plasma  torch  cutting  machine  used  in 
production  operations  at  the  McDermott  Shipyard  in  Amelia,  LA,  as  shown  in  Figure  2-15. 
Traverse  speed  for  the  cuts  was  set  a  121  inches  per  minute.  Severed  panels  were  subsequently 
examined,  and  the  surfaces  of  the  kerf  were  rated  (good,  fair,  poor)  to  characterize  overall 
uniformity  and  condition,  as  shown  in  Figure  2-16. 

2.4  Task  4:  Welding  Tests 

The  goal  of  Task  4  was  to  conduct  fillet  weld  tests  and  to  assess  quality  and  condition  of 
the  fusion  joints  in  accordance  with  MIL-STD-248D.  Preparation  of  the  weld  test  panels,  which 
was  completed  under  Task  2,  was  similar  to  that  used  to  prepare  panels  for  cutting  tests  in  Task  3. 
For  this  work,  48  ASTM  A36  steel  panels  (3/8"  X  4"  X  20")  had  been  abrasive  blasted  (SSPC 
SP10)  and  coated  with  selected  PCP's.  For  each  PCP,  three  pairs  of  panels  had  been  coated  to 
provide  three  sets  of  web-and-flange  assemblies  having  matching  DFT's  of  about  0.5,  1.0,  and 

1.5  mils. 

2.4.1  Production  of  Fillet-Welded  Joints 

Welding  trials  were  conducted  with  a  Lincoln  twin-arc  welding  machine  used  in  production 
operations  at  the  McDermott  Shipyard  in  Amelia,  LA.  This  equipment  allowed  simultaneous 
welding  of  both  fillets  to  minimize  thermal  distortion  during  post  weld  cooling.  Matching  panels 
were  tack  welded  in  order  to  fixture  the  web-to-flangeconfigurations  and  to  abut  these  assemblies 
in  a  linear,  end-to-end  arrangement  for  continuous  welding,  as  shown  in  Figure  2-17.  Primer  was 
not  removed,  cleaned,  or  otherwise  treated  prior  to  fillet  welding  at  a  linear  speed  of  10  inches  per 
minute.  After  welding,  each  web-and-flange  assembly  was  removed  by  flame  cutting  through  the 
abutments.  Each  assembly  was  then  flame  cut  into  three  sections  about  5-7  inches  in  length  to 
facilitate  subsequent  destructive  testing  (weld  fracture  and  examination). 

2.4.2  Bend  Testing 

To  examine  the  interior  region  of  the  fusion  zone,  one  of  the  fillet  welds  was  removed  from 
a  section  using  an  Arc-Air  process  (air  carbon  arc  gouging).  The  opposite,  adjacent  weld  was  then 
broken  by  bending  the  flange  to  reveal  the  internal  material  structure  and  integrity  at  the  fracture 
surface. 


2.5  Task  5:  Atmospheric  Exposure  Testing  of  Panels 


Atmospheric  exposure  testing  of  the  panels  was  conducted  using  ASTM  D1014-83, 
"Standard  Test  Method  for  Conducting  Exterior  Exposure  Tests  of  Paints  on  Steel,"  as  a  reference. 
This  method  covers  the  determination  of  the  relative  service  of  exterior  coatings  and  other  materials 
of  similar  purpose  when  applied  to  steel  surfaces  exposed  out-of-doors. 

2.5.1  Geographic  Location  and  Configuration  of  Panels 

The  goal  of  Task  5  was  to  evaluate  the  relative  performance  of  the  selected  PCP  coatings 
over  a  12-month  period  while  being  exposed  to  the  atmosphere  in  a  shipyard  environment.  For 
this  work,  twenty-four  carefully  prepared  panels  (8  PCP's  X  3  DFT's)  were  mounted  on  a  KTA 
test  rack  and  positioned  for  a  southerly  exposure  in  a  safe  location  at  the  top  of  a  building  in  the 
McDermott  Shipyard  in  Amelia,  LA.  Exposure  testing  was  initiated  on  June  17,  1996.  Periodic  3- 
month  inspections  of  the  panels  were  conducted  thereafter,  and  their  condition  was  assessed  in 
accordance  with  ASTM  D6 10-85  (scale  of  0  to  10,  where  10  is  best).  Actual  inspection  dates  were 
September  17,  1996,  December  17,  1996,  March  17,  1997,  and  June  23,  1997,  when  the  panels 
were  removed  from  test  and  shipped  to  McDermott  Technology,  Inc.  in  Alliance,  OH  for  final 
assessment. 

2.5.2  Weather  Records 

Climatological  observation  records  for  the  Amelia,  LA  region  (Morgan  City,  LA)  were 
procured  for  the  duration  of  atmospheric  exposure  testing  from  the  National  Climatic  Data  Center 
in  Asheville,  NC.  This  information  is  documented  and  presented  in  Appendix  2-3 


2.5.3  Inspection  Methodology 

Assessment  of  the  atmospheric  exposure  test  panels  was  conducted  using  ASTM  D610-85, 
"Standard  Test  Method  for  Evaluating  Degree  of  Rusting  on  Painted  Steel  Surfaces."  This  test 
method  covers  the  evaluation  of  the  degree  of  rusting  on  painted  steel  surfaces  using  visual 
standards.  These  visual  standards  were  developed  in  cooperation  with  the  Steel  Structures 
Painting  Council  (SSPC)  to  further  standardization  of  methods.  The  amount  of  rusting  beneath  or 
through  a  coating  is  a  significant  factor  in  determining  whether  a  coating  system  should  be  repaired 
or  replaced.  This  test  method  provided  a  standardized  means  for  quantifying  the  amount  of  rust 
present  on  the  panels  during  each  3-  month  inspection. 


3.0  RESULTS  AND  DISCUSSION 


3.1  Adhesion  Test  Results 

Laboratory  adhesion  testing  of  panels  which  were  prepared  under  Task  2  was  conducted  in 
accordance  with  ASTM  D4541-85,  "Test  Method  for  Pull-Off  Strength  of  Coatings  Using  Portable 
Adhesion  Testers,"  using  a  calibrated  Elcometer  Adhesion  Tester,  Model  106  (MTI  No.  0900820) 
having  a  range  of  0  -  1000  psi. 

For  each  of  the  six  selected  water-thinned  PCP's,  a  set  of  three  primed  and  overcoated 
panels  (a  total  of  18)  were  tested  to  determine  adhesive  strength.  For  comparison,  similarly 
prepared  panels  primed  with  International  Zinc  WB 14A  and  Nippon  Nippe  Ceramo  (a  total  of  6) 
were  also  tested  to  determine  adhesive  strength.  Each  set  of  panels,  prior  to  overcoating,  had 
exhibited  primer  DFT's  of  about  0.5,  1.0,  and  1.5  mils. 

A  minimum  of  three  measurements  for  adhesion  strength  were  made  on  each  panel,  but  as 
many  as  five  measurements  were  made  on  some  panels.  Results  of  adhesion  tests  are  summarized 
in  Table  3-1.  The  tests  showed  that  most  of  the  coatings  exhibited  good  adhesion,  with  strengths 
greater  than  1000  psi. 

3.2  Plasma  Torch  Cutting  Test  Results 

Plasma  torch  cutting  trials  were  conducted  with  an  automated  system  used  in  production 
operations  at  the  McDermott  Shipyard  in  Amelia,  FA.  Traverse  speed  for  the  cuts  was  set  at  121 
inches  per  minute.  Severed  panels  were  subsequently  examined,  and  the  surfaces  of  the  kerf  were 
rated  (good,  fair,  poor)  to  characterize  overall  uniformity  and  condition,  as  shown  in  Figure  3-1. 
Cuts  of  all  panels  were  found  to  be  good,  and  results  (with  comments)  are  summarized  in  Table  3- 
2.  Photographs  of  additional  cut  panels  are  presented  in  Appendix  3-1. 

3.3  Fillet  Welding  Test  Results 

After  welding,  the  web-and-flange  assemblies  were  removed  by  flame  cutting  through 
abutments.  Each  assembly  was  then  flame  cut  into  three  sections  about  5-7  inches  in  length  to 
facilitate  subsequent  destructive  testing  (weld  fracture  and  examination).  Significant  linear  surface 
porosity  was  observed  along  the  fusion  centerline  in  most  of  the  fillet  welds,  as  shown  in  Figures 
3-2  and  3-3.  Photographs  showing  the  test  results  of  all  other  panels  are  presented  in  Appendix  3- 
2.  Table  3-3  summarizes  the  results  of  the  fillet  weld  testing  and  shows  that  welds  for  all  web- 
and-flange  assemblies  coated  with  water-thinned  primers  failed  minimum  acceptance  criteria. 

These  results  indicate  that  under  these  specific  conditions,  the  PCP's  may  have  to  be  removed  to 
produce  acceptable  weld  joints.  While  it  was  not  within  the  established  workscope  of  this  project, 
it  is  recommended  that  additional  testing  be  conducted  to  identify  alternative  welding  parameters  for 
making  acceptable  welds  on  panels  with  these  coatings. 


3.4  Atmospheric  Exposure  Test  Results 


Atmospheric  exposure  testing  of  the  selected  24  panels  was  initiated  on  June  17,  1996  at 
the  McDermott  Shipyard  in  Amelia,  LA.  Interim  periodic  inspections  of  the  panels  were  conducted 
every  three  months  (on  September  17,  1996,  December  17,  1996,  and  March  17,  1997)  with 
visual  assessment  per  ASTM  D610-85.  Results  of  these  inspections  are  presented  in  Tables  3-4, 
3-5,  and  3-6.  Testing  of  the  panels  was  terminated,  as  planned,  on  June  23,  1997  following  12 
months  of  continuous  exposure.  The  panels  were  removed  from  the  rooftop  in  the  shipyard, 
carefully  packaged  and  shipped  to  McDermott  Technology,  Inc.  in  Alliance,  OH  for  the  final 
assessment  to  complete  Task  5  of  the  project. 

Final  visual  inspection  of  the  panels  was  conducted  at  McDermott  Technology  on  July  9, 
1997.  Results  of  the  inspection,  which  are  summarized  in  Table  3-7,  show  that  half  the  panels 
were  still  rated  above  6.  Fourteen  of  the  eighteen  panels  which  were  coated  with  water-thinned 
preconstruction  primers  were  rated  from  1-7,  and  of  these,  the  lowest  ratings  generally  correlated 
with  DFT's  of  about  0.5  mil.  Panels  rated  above  7,  all  of  which  had  a  nominal  DFT  of  1.0  mil  or 
greater,  were  coated  with  either  Amercoat  3207,  Devran  720,  or  Hemudur  18580.  Panels  coated 
with  solvent-bome  Nippe  Ceramo  or  International  Zinc  WB 14A  were  rated  at  7  or  9,  except  for 
one  Nippe  Ceramo-coated  panel  (rated  1)  having  a  DFT  of  0.5  mil.  Results  of  the  final  visual 
inspection  are  presented  in  Table  3-7.  Photographs  showing  the  surface  appearance  of  each  panel 
after  12  months  of  exposure  testing  are  presented  in  Appendix  3-3. 


4.0  CONCLUSIONS  AND  RECOMMENDATIONS 


Based  on  the  results  of  the  testing,  analysis,  and  investigation  conducted  in  this  project,  the 

following  conclusions  and  recommendations  have  been  established: 

♦  Results  of  laboratory  adhesion  testing  of  panels  showed  that  the  PCP's  were  compatible  with 
the  manufacturer's  recommended  topcoats  and  that  most  of  the  coatings  exhibited  good 
adhesion,  with  strengths  greater  than  1000  psi. 

♦  Cuts  of  PCP-coated  A36  steel  panels  which  were  severed  by  plasma  torch,  were  rated  as  good 
(on  a  basis  of  good,  fair,  poor). 

♦  Results  of  fillet  welding  trials,  conducted  using  the  selected  set  of  parameters,  revealed  the 
presence  of  significant  linear  porosity  along  the  fusion  centerline  in  most  of  the  welds.  It  is 
recommended  that  additional  testing  be  conducted  to  identify  alternative  welding  parameters  to 
make  acceptable  welds  on  panels  with  these  PCP  coatings. 

♦  Results  of  atmospheric  exposure  testing  showed  that  selected  water-thinned  PCP's  provide 
good  corrosion  protection  for  A36  steel  for  up  to  12  months,  with  performance  comparable  to 
the  two  solvent-borne  IOZ  primers  that  were  concurrently  tested. 

♦  All  water-thinned  PCP  panels  rated  above  7  (including  Amercoat  3207,  Devran  720,  and 
Hemurdur  18580)  had  nominal  DFT's  of  about  1.0  mil  or  greater. 


♦  Poorest  performance  of  all  primers  tested  generally  correlated  with  applied  in  DFT's  of  about 
0.5  mil. 
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1.W 

45 

z 

23 .00 

r3fl 

13H96 

kwotfic  Zirt  pcp 

5.4 

25 

2 

72.33 

6B1 

3W  NQA  9S1<W7 

W 

IntamaAtonBi 

WB14A 

Water  Snuanl 

Q 

63 

2 

2300 

10W 

Znr  Cterp 

inorganic  Zra  PCH 

gteV 

nonalfiiMfl 


Hf5  been  levied  ai  A.MmciaJi» 
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NSRPM5J 
ADHESION  TESTING 
(RUD  Project  43489) 


P  re  ctinslniitilllL  Primer 

Amercoat  3207 
Carbotine  BID! 

Devran  720 
Hemudur  1 S5S0 
Intergand  292 WB 


Overcoat  (4  mil  DF I  > 

Amercoat  285 
Carboline  890 
Bar  Rust  235 
Hemudur  4515 
Inlergard  KB 


Sovaprime  13R96 


Sovapon  51 3W27 


Panel 

Top 

Mark 

Printer 

Coat 

m 

Amercoat  3207 

Amereoat  385 

m 

Amercoat  3207 

Amcrcoat  3S5 

N24 

Amcrcuai  3207 

Anicrcoal  385 

N33 

Cartolme  8101 

Carboline  890 

N3H 

C-1^ rt-KfilTlC:  8101 

Cafbulinc  890 

N  35 

Carboline  810] 

Carbolirje 

NJ7t 

Devran  720 

Bar  Rust  235 

N]76 

Dcvnin  720 

Bar  Rust  235 

N 1 75 

Devran  720 

Bar  Rust  235 

IN  E  2ti 

Kcmudur  IS 580 

Kcmudur  45  3  5 

Ml  29 

Hemudur  38580 

Hemudur  45!  5 

N  1 56 

Hcmudur  3  85  80 

Hcmudur  4515 

N76 

Interlard  292  WB 

Intcrgard  KB 

MSI 

[nlergarrf  292  WS 

1ASTM  IM541-85)* 


Panel 

Mark 

Primer 

Top 

Gut 

Adhesion  Measurements  tPSl) 

Local  ion  of 

Failure 

#1 

#2 

#3 

#4 

#5 

N86 

interlard  2.92  WB 

Imerganl  KB 

>750 

>1000 

>1000 

875 

1000 

Bel  ween 

Coats 

N  J  52 

Sovaprimc  13R% 

Sovapon  5 15  W27 

>1000 

>1000 

>1000 

-*■ 

-■ 

None 

NS9 

Sova  prime  13R96 

Sovapon  5 1 3  W27 

>1000 

>1000 

>1000 

-- 

— 

None 

NJ63 

Sovaprimc  13R96 

Sovapon  5E3W27 

>1000 

>JOUO 

>1000 

— 

None 

N 1 3.2 

Jnt,  Zinc.  WB  14 A 

Bar  Rust  235 

575 

575 

775 

—> 

Adhesive 

N  ]  35 

Ini .  Zinc.  WBI4A 

Bar  Rust  235 

750 

>1000 

>1000 

— 

— 

Adhesive 

N56 

Int.  Zinc.  WRI4A 

Bar  Rust  235 

900 

950 

550 

>1000 

>1000 

Adhesive 

N 154 

Nippe  Ccramo 

Bar  Rust  235 

>1000 

>1000 

850 

— 

— 

N47 

ISfippe  Ccranio 

Bar  Rust  235 

>1000 

>1000 

— 

Adhesive 

NSO 

Bar  Rust  235 

>1000 

>1000 

950 

— 

Adhesive 

♦Coating  system  was  scribed  to  base  metal  around  dolly  for  all  tests. 


Pi 


Psim!l  Mark 

Primer 

Cl 

Amfrwt  11207 

C2 

Amercoat  3207 

C3 

Am  u  re  out  3207 

C7 

Carboline  810  1 

Cti 

Carbtiline  8101 

C9 

Carboline  £101 

C13 

Nippe  Cara  mu 

C14 

CIS 

Nippe  Ceram  o 

CIS 

Inti  Zinc  WB 14 A 

cao 

Inti.  Zinc-  WB14A 

C2t 

Inti.  Zinc  WB14A 

C25 

In  Ler^ard  202  WB 

C26 

Interlard  202  WB 

C27 

Intorgard  292  WEI 

Kef.  Appendix  3-i 


Commonthi 


Cut  IlfsuHfc 
(Good,  Fair,  Poor) 

Com  mania 

Good 

loss  fume  a  than  103  primer 

Good 

IoSk  fumes  than  103  primer 

Good 

less  fuuLCB  than  IQZ  pnmer 

Good 

loss  fumes  than  103  primer 

Good 

io.ss  fumes  than  103 primer 

Good 

lasH  fumes  than  T 03 primer 

Good 

Good 

Good 

Good 

Good 

Good 

Good 

te-'S  fumes  than  103  primer 

Good 

leas  fumes  than  103 primer 

Panel  Mark 

Primer 

- 

Cut  Results 
(Good,  Fair*  Pune) 

Comments 

esi 

Sovaprime  13RS>6 

0.4 

Good 

less  fumes  than  103  primer 

€32 

53avapn  me  13R&6 

0.9 

Good 

less  fume?  than  T03  pr  truer 

C33 

Sovaprime  L3R98 

1.5 

Good 

leas  fumes  than  103  primer 

€37 

I  If  mud  ur  IHS8G 

0.5 

Good 

legs  fumes  than  U>3  primer 

C3 B 

Henmdur  13580 

0.9 

Good 

less  fumes  than  102  primer 

C39 

Homudur  18580 

Lti 

Good 

le:fis  fumes  than  103  primer 

€43 

Devran  720 

0,7 

Good 

less  fumes  than  102  primuf 

C44 

Dev  ran  7  20 

0.8 

Onxd 

less  fumes  than  103  primer 

€45 

Devran.  720 

17 

Good 

leiT-H  fumes  than  103  primer 

■  Torch  travel  rate  was  121  inches/minilte 
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TAHLEj-J 


(MTL-STI>'248D*11I  MAR,  1989) 


Mark 

Primer 

DFT 

(Mils} 

Pore  Size 
(32nd  of  inch) 

JS 

3  S 

Pass/FaU 

j  W4 

Amerroal  3207 

0,8' "/0. 5' 11 

1-3 

46  in  15" 

Pail 

W5 

Amcrcoal  3207 

i. i/i.i 

2-4 

JO  in  7,r 

Fail 

W6 

Amercoac  3207 

1,5/1. 5 

1-8 

32  in  15* 

Fail 

W10 

Car  bo  lice  8101 

0,5/0  5 

1-6 

1 1  in  9" 

Fail 

WIJ 

Carboline  8101 

I. O/0, 9 

1-5 

50  in  13" 

Fail 

W|2 

Carbohne  81 01 

1.4/ 1.4 

2-8 

61  in  15" 

Fail 

WLfc 

Nippe  riTLinni 

0,5/0  5 

CM 

3  in  1 5" 

Pass 

W17 

Nippc  Ceramo 

1.0/ U) 

1-3 

97  in  15* 

Fail 

W1S 

Nipjx;  Ceramo 

1.5/].  5 

1-4 

12  m  6" 

Fail 

W22 

[nil.  Zinc  WBI4A 

0.5/0.6 

CM 

3  in  6" 

PiifW 

W23 

[ml.  Zinc  WDI4A 

1,0/ 1,1 

2-5 

38  in  15* 

Fail 

W24 

Inti.  Zinc  WB14A 

1 .5/1.5 

2-5 

3  5  in  r 

Fail 

W2S 

[ntcrgjird  292  WB 

0.7/0. 8 

1-6 

45  in  15" 

Fail 

W29 

1.0/1.  s 

1-8 

46  in  14" 

Fail 

KiT.  Appendix  3-2 


Murk 

Primer 

HLUiDfl 

Pore  Sire 
(32nd  uf  inch) 

Total 

Ports 

PaWFail 

W30 

Intergiux)  292  WB 

1 .6/1.5 

2-8 

40  in  1 4" 

Fail 

W34 

Sovaprlmc  13R96 

0.5/0. 5 

i-8 

9  in  \y 

Fail 

W35 

Sovapiimt  l3R9fr 

E. 2/1.1 

1-5 

4&  Ln  15" 

Fail 

W36 

Soy  ap  rime  I3R96 

1J/U 

2-5 

25  in  12" 

Fail 

W40 

Hcmudur  18580 

0.5/0, 5 

2-6 

25  in  l  T 

Fail 

W4 1 

Ek-mudur  18580 

0.9/ 1.2 

2-S 

37  an  12" 

W42 

Hccmidur  18580 

1.5/14 

1-6 

42  in  15" 

Fail 

W46 

Devran  720 

0.9/0.3 

1-5 

53  in  14" 

Fail 

W47 

Devran  720 

I-I/I.2 

2-3 

25  in  14" 

Fail 

W4R 

Doran  720 

1.4/1, 2 

2-4 

35  in  12" 

Fail 

(I)  DFT  of  Base  Plate  (2)  OFT  Of Vertical  Plate 
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I  AUI.1-.  :M 


First  3-Month  I  i  ■  lit 

CnmliHlrd  ScpUmlwr  tl.  I  Wife 


MCDERMott  shipyard 

AlOim; 1*1 I’jVNIimiS PECl  H >N  - Mown  raviKrnp 


- * - ^ 

Primer 

■sa 

ASTMD  €10-8S 

Oto  10  CIO  Best) 

Comments 

Amervuar.  3207 

0.5 

10 

Am  arena, t  3207 

1.0 

10 

— 

Amercoat  3207 

1-5 

10 

Ca-riboline  3101 

0-5 

0 

buEivy  rusting  in  scribe 

Carboline  S10I 

0,9 

9 

heavy  mating  in  scribe 

CartKiline  S1Q1 

14 

10 

- * - - - - - - - 11 

heavy  rusting  in  srribe 

Devran  720 

0.5 

9 

Devran  720 

0.9 

10 

Devran  720 

1.7 

IQ 

Ht-Uiudur  ItiSBQ 

0,5 

9 

surface  beginning  to  chalk 

H.^Eiiudur  18530 

1-0 

10 

surface  beginning  to  chalk 

FJeitautfitr  18580 

1,5 

10 

Surface  beginning  to  eh u]  k 

Intergard  2-92  WB 

0,7 

9 

scribe  barely  rusting 

Interlard.  292  WE 

l-I 

10 

scribe  barely  mating 

Intergard  292  WB 

1.6 

10 

Hcribo  barely  rusting 

lAiiL.i:  3? 


Svcmul  7-Mvfltll  Tlttp  tf  Huh 
CimrfiKicd  Ih'mHkr  17*  IWf> 


[orrsmpYAim 


ATMQSiaffiBICVAMSL  INSPECTION  g month  EXPQSiron 


Primer 

DFT 

(Mils) 

ASTMD  010-85 

0  to  10  (10  Best) 

- =■- -  - m 

Com  me  nln 

Artie  rcoat  3207 

0.5 

e 

White  stains  on  surface 

Amercoat  3207 

1.0 

10 

White  stains  on  surface 

Amercuttt  3207 

15 

10 

White  stains  on  surface 

Csrboline  81,01 

0.5 

5 

“ - —  ■  - — _ _ 

Heavy  rusting  in  scribEf  and  at  edges 

CarboHne  8101 

0.9 

6 

Heavy  mating  in  scribe  and  at  edges 

Caroline  -S101 

1.4 

? 

Heavy  mating  in  scribe 

Devrati  720 

0.5 

6 

Heavy  rusting  in  scribe  find  at  edges 

Devran  720 

0.9 

7 

- - 

Heavy  rusting  in  scribe 

rievran  720 

1.7 

10 

Rusting  in  scribe 

Fiemudur  185  SO 

0.5 

3 

■ChaSkmg  with  moderately  severe  rusting 

Hemurfur  18580 

1.0 

8 

Surface  eh  nl  king 

llemudur  18580 

1.5 

8 

Surface  chalking 

Interlard  292  WB 

0.7 

2 

Severe  rusting  a cross  surface 

Intergsrd  £02  WB 

1.1 

3 

Moderately  severe  mating  across  surface 

Pnncl  Mark 


Primer 


(Mia) 


N83 

Nl&Q 

N95 

M155 

N133 


In  tergaxd,  292  WR 
Sovapnme  13R96 
Sovnprimc  13R96 
Sovaprime  13R96 
It  it.  Zinc  WRI4A 


1.6 

0,5 

1.0 

1.4 

0.5 


Nee 


IrE.  Zinc  WFSl  -lA 


N55 


Int.  Zinc.  WB14A 


N 165 


Nippe  Geramo 


N48 


Nippe  Ceram  o 


1.0 

1.5 

0.5 

1.2 

1.5 


Frnjael.  43489/NSRP  3-95^3 


Comments 


Heavy  rusting  in  scribe  and  at  edges 


Very  severe  rusting  across  surface 


Heavy  rusting  in  scribe 


Heavy  rusting  in  scribe 


Wbite  stains  across  surface  and  edges 
rusting 


Light  rusting  in  scribe 


Very  light  rusting  in  scribe 


Rust  "feathering  out"  from  sen  be 


Very  l  ight  surface  chalking 


Very  light  surfai^ehfllkjj^ 


BLC  12^17  96 


Third  3-Month  Inspection 
tnnriurM  March  i7.  1W7 


Parttfl  Mark 


Primer 


Amerce  at  3207 


Amercoat  3207 


Attiwrcoat  3207 


Carboline  3101 


Carbnlme  3101 


Carbotine  R 1 0 1 


Dovran  720 


Hevran  720 


Devran  720 


Hemudur  I053D 


Hemudur  10530 


Hemudur  18580 


Intergard  292  WB 


Intwe^rd  292  WE 


DFT 

{Mils) 


ASTMU  filf}.86 
0  to  10  (10  Best) 


Comments 


Heavy  chalking  on  surface 


Moderate  chalking  on  surface 


Light  on  surface 


]  Teavy  rusting  in  scribe  and  at  edges 


Heavy  rusting  in  scribe  and.  at  edges 


Heavy  rusting  jn  scribe 


Heavy  chalking,  rusting  in  scribe 


Heavy  chalking,  rusting  in  scribe 


Light  chalking,  mating  in  scribe 


Chalking  with  moderately  severe  rustic^ 


M  i  Kler a  te  surface  chalking 


Surface  chalking 


Heavy  chalking,  mating  in  scribe 


Moderate  chalking,  rusting  in  scribe 


ATMOSPHERIC  PANK 


Panel  Mark 

Primer 

DPT 

(Mila) 

M3 

Interlard  292  WB 

1.5 

N150 

Snvaprimc  13R9fi 

0.5 

N95 

Seva  prime  U3R96 

1.0 

N156 

Sovaprime  IS-RSfi 

1.4 

N133 

Ink  Zinc  WBI4A 

0.5 

N6E5 

lat.  Zinc  WB14A 

1.0 

NS5 

Int.  Zinc,  WBI4A 

IE 

NI65 

Nippe  Cernmo 

0.E 

N4fi 

Nippe  Cernmo 

12 

N48 

Nippe  Ceransn 

Id 

Project  43499/NSRP  3-95-3 


MDinm 

tlQTT  SHIPYARD 

ECECTIQN  -  9  MQjfm  EXPOSURE: 


ASTM  D  G10-85 

0  to  10  (10  Best) 

Comment# 

0 

Light  chalking,  mating  in  scribe 

1 

Very  sevp rp  rusting  across  surface 

5 

Heavy  chalking,  rusting  in  scribe 

5 

Heavy  chalking*  rusting  in  scribe 

a 

White  stains  across  surface  and  edges  rusting 

10 

Light  rusting  in  scribe 

10 

Very  light  rusting  in  scri  be 

2 

Heavy  rust  feathering  out*  from  scribe 

10 

Very  light  chalking,  rust  in  scribe 

10 

Very  light  chalking,  rust  in  scribe 

BLC  V  17-97 


F  i.‘LLi  l  it  ;iiid  1‘infll  3‘Mynth  liB|h‘tlli)n 

C’o nd.LLtni  J  li  K  't  Vm 

Ytsllnj  Torminalcd  on  Juiill  33,  IW 


TAItl.K  J-7 

BULL US'CiEH  SHIPYARD 
AIM&SFHER1C  PANEL  INSPECTION  -  12  MONTH  Exposing? 


Panel  Mark 

Primer 

DF1 

(Mils) 

- — 

ASTM  D  e  10-85 
Oto  10  (10  Best) 

Comments 

N 14 

Amercost  3207 

0.5 

7 

Heavy  chalking  on  surface 

m 

Ait'iu  rtt?R  t  3207 

1.0 

9 

Moderate  chalking  on  surface 

N23 

Ajiterooat  3207 

1.5 

9 

Light  chalking  nn  surface 

N-lii 

Carboline  8101 

0.5 

5 

Heavy  rusting  in  scribe  and  at  etlgGS 

N27 

Carbnline  8101 

0.9 

6 

Heavy  rusting  in  scribe  and  at  edges 

NI48 

Carboli  ne  8101 

1h4 

7 

Heavy  rusting  in  scribe 

Nlfi9 

Dev ran  720 

0.5 

« 

Light  surface  rust,  rusting  in  scribe 

N  ]  (18 

U$vran  720 

09 

8 

Surface  chalking,  rusting  in  scribe 

N173 

Devran  720 

1.7 

9 

Surface  chalking,  rusting  in  scribe- 

N125 

Hemudur  18580 

0.5 

2 

Severe  rusting  across  surface 

Nils 

Hemudur  18580 

1.0 

7 

Moderate  surface  chalking 

N 157 

fTemudur  18580 

Ua 

8 

Moderate  surface  chalking 

NS2 

Interlard  292  WB 

0.7 

2 

Heavy  chalking,  rusting  in  scribe 

N75 

Intergard  £92  WB 

i.i 

£ 

Heavy  chalking,  rusting  in  scribt 
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Panel  Murk 


Primer 


N83 
NISO 
N95 
N1E5 
N 133 
Nf56 
Nbn 
SNT1G5 
N48 
N49 


Intergard  292  WB 
Suva  prime  13R% 
S<iyh prime  13R9ti 
Sriva  prime  13R% 
[nr.  ZLneWB14A 


r  n  L  Zinc:  "W13.I4A 
[nr.  Zinc.  WBI4A 


Nippe  Ceramo 
Nippe  Ceramo 

Nappe  (ieramtt 
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Project  434SS/NSRP  3^5-3 


iGER  SHIPYARD 

simim- 12  MO  NJ II. EXPOSURE 


ASTM  D  610  ftf 
n  to  10  (10  Best) 

Comments 

^ 1 

6 

Light  chalking.  rusting  in  scribe 

1 

1 

Very  severe  nisi  ing  across  surface 

5 

Heavy  chalking,  rusting  tn  scribe 

5 

- 

Heavy  chalking,  rusting  in  sen  be 

7 

White  aurface  stainR,  scribe  and  edges  rusting 

9 

Light  rusting  in  scribe 

9 

Very  light  rusting  in  scribe 

1 

Light  surface  rust,  bpavy  rusting  an  scribe 

9 

Very  light  chaiking,  rust  in  scribe 

9 

Very  light  chalking,  rust  in  scribe 

BLC  7-9-97 


Figure  2-1  Atmospheric  Exposure  Test  Panel  Design. 


Figure  2-2  Measuring  the  Panel  Surface  Profile  With  Testex  Gage  and 
Press-O-FUm  Keplica  Tape  After  Shot  Blasting, 


l  igure  -- J  Vacu-Blast  Equipment  Used 
To  Prepare  all  Test  Panels 
Prior  to  Primer  Application. 


Figure  2-4  Blast  Cleaning  a  Weld  Test 
Panel  With  S70  Shot* 


Figure  2-5  Applying  Bar  Bust  235  to  Back  of  an  Atmospheric  Test 
Panel. 


Figure  2-6  Applying  Preconstniotion  Primer  to  Atmospheric 

Exposure  lest  Panels.  Only  the  Center  Plate  was  Used  to 
Cheek  Wet  Film  Thickness. 


Figure  2-7  Measuring  Wet  Film  Thickness  of  the  Dummy  Panel 
Immediately  After  PCP  Application. 


Figure  2-8  Measuring  Dry  Film  Thickness  After  Curing*  A  Low  Range 
Magnetic  Lift-Off  Gage  (Mikrotest  Model  GM)  was  Used* 


Figure  2-9  Close-up  of  Test  Panel  N168  Prior*  to  Shipyard  Exposure. 


N14 

NS 

N23 

N30 

N27 

N148 

Amercoat 

Carboline 

3207 

810L 

Low  DFT 

Med.  DFT' 

High  DFT 

Low  DFT 

Med.  DFT 

High  DFT 

NlGO 

NIGS 

NITS 

N125 

NI10 

Nla7 

Devran 

Hemdur 

720 

18580 

Low  DFT 

Med.  D FT 

High  DFT 

Low  DFT 

Med.  DFT 

High  DFT 

NB2 

NTS 

N150 

N95 

N155 

intcrgard 

Sovaprime 

292  WB 

431190 

Low  DFT 

Mod.  DFT 

High  DFT 

Low  DFT 

High  DFT 

N133 

NGG 

N55 

N1G5 

N48 

tt49 

Int.  Zinc 

Ni  ppe 

WB14A 

Cevamo  SW 

Low  DFT 

Med.  DFT 

High  DFT 

Low  DFT 

NQA 

Med,  DFT 

High  DFr 

Figure 2  ID  Test  Panel  Location  on  Shipyard  Exposure  Rack 


Figure  241  -  Atmospheric  Exposure  Test  Rack  Prior  to  Exposure  at 
McDermott  Shipyard. 


Figure  242  .  Rack  Side  of  Above  Rack  Prior  to  Exposure  at  McDermott 
Shipyard.  Note  Bolts  for  Attachment  of  Steel  Uase,, 


Figure  2- 13  *  Location  of  Atmospheric  Exposure  Rack  (Arrow)  at 
McDermott  Shipyard  in  Amelia,  Louisiana, 


Figure  2*14  .  Close-up  View  of  Above  Test  Rack  Location.  The 
Atmospheric  Exposure  Began  on  June  17,  ISJfKi. 


Photograph  showing  the  automated  plasma  torch  cutting  system  used  for 
cutting  primer-coated  panels.  This  machine  is  used  in  production  operations 
at  the  McDermott  Shipyard  in  Amelia,  LA. 


Figure  2- lft  t'hut'igrcipli  dewing  a  primer-coated  puiid  severed  hv  the  pbsmu  cutting 
tfunch.  Cuts  of  nil  panels  were  IHuncl  tn  be  gnnd. 


primer-canted  wtb-uflddhing.e 

in£  milt  hi  m:.  This  machine  is  used 
ott  Shipyard  in  Amelia,  LA, 


Figure  3-1 


resulting  from  plasma  torch  cutting  a  typical  primer-coated  3/8 M  thick  panel 


Figure  -1"*  Photograph  shun  iit ll  wth-nnid-n[ingf  seftHin^  and  fllltl  welds  with  linear 
surface  potireily. 


Figure  3-3  Photograph  with  inset  arrows  showing  the  Haws  (porosity)  at  the  fracture 
surface  of  a  typical  fillet  weld  in  a  primer-coated  web-and -flange  section* 
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APPENDICES 


APPENDIX  2-1 

Product  Data  Sheets  for 
Water-Thinned  Preconstruction  Primers 
Selected  for  Laboratory  and  Shipyard  Testing 


Amci'on 


Amereoat*  3207 

Waterborne  epoxy  preconstruction  primer 


Product  Data/ 

Application  Instructions 

•Lowoler 
•Weldaj>le  primer 
•Long  pot  Me 

•  VOC  compliant 

•  Excellent  corrosion  resistance 

•  Clean  knd  thin  with  water 

•  Fast  drying 

•  Compatible  with  water-based  and  solvent-based  epoxy 
costings 

Typical  Uses 

Amerccjat  3207  primer  provides  excellent  corrosion  protection 
for  steel  as  a  weldable  preconstruction  primer. 

Surface  Preparation 

Coating  performance  is  proportional  to  the  degree  or  surface 
preparation.  Abrasive  blasting  is  usually  the  most  effective  and 
econoniieal  method  to  remove  rust  and  mill  scale.  Prior  to 
coaxing;  surface  must  be  cleaned,  dry.  undamaged  and  free  ol 
N  all  contaminants,  including  sab  deposits.  Round  off  all  rough 
welds  ahd  sharp  edges,  remove  all  weld  spatter. 

Steel  -  Shot  blast  per  SSPC-SP10  to  achieve  a  1-2  mil  (35to65 
microns)  profile  as  indicated  by  a  Keane  TMor  Surface  Profile 
Comparator,  Teeiex  Tape  or  similar  device. 

Apply  Xmereoat  3207  as  soon  as  possible  to  avoid  rusting  or 
o&6T  rtcorNMiinition.  Do  not  Iwvi  blasted  stool  UBeo&ted 
overnight.  Spot  blast  to  remove  any  contamination;  solvent 
wiping!*  not  satisfactory. 

Galvanizing  -Remove  oil  or  soap  film  with  neutral  detergent  or 
emulsion  cleaner.  Then  use  zinc  treatment  such  as  Galva-prep 
or  equivalent  or  blast  lightly  with  fine  abrasive. 

Aluminum  -  Remove  oil.  grease  or  soap  film  with  neutral 
deterge  it  or  emulsion  cleaner;  treat  with  Alodtne*.  Alumipre** 
or  equivalent  or  blast  lightly  with  fine  abrasive. 

Application  Equipment 

The  following  is  a  guide;  suitable  equipment  from  other 
manufacturers  may  be  used.  Changes  in  pressure,  hose  and  tip 
size  miy  be  needed  for  proper  spray  characteristics. 

Airless-  Standard  equipmentsuch  as  Gr&co  Bulldog  Hydra- 
Spray  JO:  1  or  larger  with  a  0.015-  to  0.019-inch  spray  up. 

Conventional  spray  -  Industrial  equipmentsuch  as  Deyslbiss 
MBC  or  JGA  or  Binks  BUR  spray  gun.  A  moisture  and  oil  trap  in 
the  main  air  supply  Hue.  a  pressure  material  pot  with  a 
mechajnical  agitator  and  separate  regulators  for  air  and  fluid 
pressure  are  recommended. 

Power  mixer-  Jiffy  Mixer  powered  by  an  air  or  an  dectricmotor. 


Physical  Data 

Finish 

"dor 

Components 
Cu  ng  mechanism 

Volum  e  solids 
(ASTMD2697  modified) 

Dry  film  thickness  per  coat* 

Coats 


Flat 

Ordered 

2 

Solvent  release  and  chemical 
reaction  between  components 

39%±3% 

1  mil  (25  microns) 

1 


Theoretical  coverage 

AVgal 

mVl 

1  mi)  (25  microns) 

625 

15.3 

VOC 

1.9  lb/gal 

228  g/L 

Flash  point  (SETA) 
cure  and  resin 

*F 

>200 

•c 

>93 

Am  er  coal  12 

0 

•18 

.Xmereoat  928 

175 

79 

Prepared  steeL  aluminum, 
galvanizing 
Shot  blast  SSPC-SP10 
Spray  airless  or  conventional 
1  part  eure  to  8  parts  resin 


Application  Data 

Applied  over 

Surfs  preparation 
Method 

Mixing  ratio  (by  volume) 

Pot  life  /  Induction  time 

pot  Ufe  (hours) 
inductions  time  (min) 

After  mixing  resin  and  cun  allow  for  induction  time  before 
application. 

Environmental  conditions 
Temperature 
air 

surface 

Rvt'ative  Humidity 


•F/*C 

90/32 

70/21 

50/10 

12 

24 

48 

10 

20 

40 

•F  ®C 

50  to  110  10to43 

50  to  120  10  to  49 

85%  maximum 


Surface  temperatures  must  be  at  least  5*F  (3*0  above  dew 
point  to  prevent  condensation. 

Drying  time  (ASTM  D1640) 


touch  (minutes) 
reeoat  1  topcoat 
minimum  (hours) 
maximum 

Thinner 

Equipment  doner 


90/32 

3 


•F/*C 

70/21 

5 


50  AO 
20 

48 


l1',  2 

None 

Freshwater 

Fresh  wa»t  Aineicoai  12  or928 


Qualifications 

Weldable  In  accordance  with  MIL-STD-248  D  Paragraph  4-4.1.12 

•SUn  dkkmm  VmM  I  tulUw 

ikamMbt  mil*  to  mafrmin  w&Mkg 


Vie 


i 


Application  Procedure 

Amvcoii  3207  ii  packaged  in  the  proper  proportions  which 
must  be  nixed  together  before  use. 
v  1.  Flush  equipment  with  Amereogt  12.  followed  by  fresh 
water  before  use. 

2.  Stir  resin  using  power  mixer  Vo  disperse  pigments. 

3.  AM  cure  and  mix  thoroughly  until  uniformly  blended. 
Induction  time  before  application  Is  required  for  proper  film 
build  abd  appearance,  lnsuffident  mixing  flow  speed  er 
manual  mixing)  will  result  in  poor  emulsification  and  conse¬ 
quently  be  detrimental  to  coating  performance. 

4.  Conventional  spray  may  require  thinning  for  workability, 
add  upito  Vj  pint  water  per  gallon  of  Amercoal  3207.  Do  not 
exceed  thinning  limit.  Film  build  will  be  reduced.  Airless  spray- 
thinninjg  normally  not  required. 

5.  Apply  a  wet  coat  in  even,  parallel  passes:  overlap  each 
pass  50  percent  to  avoid  bare  areas,  pinholes  and  holidays.  If 
required,  cross  spray  at  right  angles  to  first  pass. 

6.  Ventilate  with  clean  air  during  application  and  drying. 
Temperatures  and  relative  humidity  of  Ventilating  air  will  affeet 
drying  fimes,  Avoid  contact  with  water  or  condensation  on 
coaling  surface  until  dry  through:  otherwise,  surface  discol¬ 
oration  may  occur. 

7.  Clean  all  equipment  immediately  after  use  with  clean, 
warm  water,  followed  by  Amercoal  12  to  remove  any  partial)'/ 
dried  notarial  and  moisture. 

Safety  Precautions 

Reed  each  eompmiwirt  malarial  saftiy  data  shaeibdari  use.  Mixed  material  has 
hixirtis  of  sack  component. 

CAUnoN-bmrowna  sad  handling  •flMasiadaei  can  be  heaeidouaie 
health,  j 

Do  notice  Uds  product  wllbouinKtlaUngalleppropflaia  safety  bobbis-s 
v  id  prevent  property  damage  end  lulurta-Tlwinniini  may  include. 

'  without  lliriUtloai  IwpfamealetlPBof pnyr  wmiIBiIUhi.  uaeef proper 
lamps.  Weariagaf  proper  prelaedve  da  thin;  tad  auks.  taiiUng  and  proper 
separation  of  application  areas.  Consult  year  supervisor,  Proper  ventilation 
end  protective  measures  must  be  prodded  during  application  and  drying  is 
keep  spray  mteta  and  vapor  concentrations  within  safe  limits  and  in  protect 
ogalMt  bale  tamards.NecaSmiy  safety  equipment  ikusi  be  used  and 
vanUiatloa  requlremanta  carefully  etnerved.  wpmlaily  In  oenfinad  or 
enclosed  spaces,  inch  aa  lack  interiors  and  building. 

Thh  product  klebe  used  by  thorn  knowledgeable  about  proper  application 
methods!.  Amuse  makes  no  icamuncodaUen  about  the  type*  of  safely 
measured  that  may  need  to  he  adopted  became  theee  depend  enaraUcallr  r. 
esetnnmeat  and  spans,  ofwhich Amoron  k  unaware  and  over  whkh  It  b*» 
no  control 

ITyoo  doiiH*  tolly  qndortland  them  wanting  and  Instructions  or  If  ye« 

ceaBBtetrkqy  comply  with  them,  do  not  use  the  product. 
NoU:CohciiliCadeaf  Federal  Regulations  tills  19,  labor,  pans  1910  and  191  ’ 
consenting  oocu^dmalaaftiy  and  heelA  standards  and  regulations,  a*  w«U«» 
any  other  Applicable  federel  stale  and  local  regulations  on  safe pr actios  In 
coating  ojwatiena. 

TMepraifuerfe/brlndusIrla/ueean^p  fi/otjkrrvtldentiml  unla  Co Itfarr '  t 


Shipping  Data 

Packaging  units  1  gal 

cure  0.11  gel  in  l/ii  pi  can 

resin  0.S9  gal  In  1-gal  can 


5  gal 

0.55  gslin  l>ga]  can 
4.45  gal  in  5-gal  can 


Shipping  weight  (approx) 
l-galunit 


D) 


kg 


cure 

u 

0.5 

resin 

10.5 

4.8 

5-gal  unit 
cure 

6.0 

2.7 

resin 

51 

23.1 

.v'helf  life  when  stored  indoors  at  40  to  l00aF  (4  to  38°C) 
o  ire  and  resin  6  months  from  shipment  date 


Protect  from  freezing. 

NisBvie  1  values  are  suMsttto  nownsl  manuftroadng  (alertness;  color  and 
Mtiqg  wrttneas.  Alowfcr  application  kmwetnd  emtte*  Irregularities. 

The  atoed  product  Is  PhotodttiBlcallyrstiCBvsudsQnwi  by  South  CoaaAdr 
Quality  Mane  gam  en>  Ontistk  ftuls  103  sr  equivalent  regulation*. 


Typical  Properties 

Elongation  (ASTMD522)  >35% 

Impact  resistance  (3  mils) 

(ASTMG14)  17  in  lbs 

Rapid  deformation  (3  mils) 

Reverse  (ASTM  D2974)  >160  in  lbs 

Moisture  vapor  transmission 
Specific  Permeability 

(24  hrs)  (ASTM  D1653)  0.77  mm  mg/cm* 


Warranty 

Arowa&wurans  byproducts  to  be  free  free  dMk<33l8  materia]  end 
werkuemhip.  Amaretjte  eoU  ahBgaticet  and  Buy-rt  exdutfva  remedy  In 
eranettien  adA  Ae  product  shall  be  Uffllted.  at  Ameren's  option.  to  «l  Aw 
nplaeaent  of  produon  sot  ean&nnlng  to  this  Warranty  or  credit  leBipei'* 

iseount  In  the  indeed  amount  of  the  nonwpfctmingproduaa.  Any  daiBundw 

this  Warranty  must  be  made  by  Buyer  to  Ameren  to  writing within  Evo  (5)  days  of 
Buyer's  discovery  uf  the  claimed  defect,  but  A  no  event  latw  than  the  aspiration  ef 
Ac  applicable  ahatrHfe,  or  etia  year  from  Aa  delivery  date,  whichever  If  earlier. 
Buyer's  Mura  to  notify  Ameren  el  such  nanecnfen&anee  as  mpdrod  here  A  dial 
bar  Buyer  Stub  recovery  wider  Ad*  Wutenty. 

Ameroe  pinked  no  other  wamntiae  eohcemlng  Aa  product.  No  other 
uwranUee,  wbethar  exproaa.  Implied,  or  slant  lory.  euch  as  warranties  of 
matehamablUiy  or  fltnaaa  lb*  a  particular  purpose,  shall  apply,  in  so  went 
Ml  Antons  k  Sable  fee  eanaaqoentlsl  or  Incidental  damages. 

vny  resecomeadaftai  m  euggestlan relating  to  (be use  of  the  produe®  made by 
K  mt  on.  wiislhw  A  its  ladinioU  bisonne.  or  laraspcnse  to  qwrflle  Inquiry  w 
otherwise,  is  based  on  data  believed  robe  reliable;  however.  Ae  product*  and 
•Jormatian  ere  intended  fer  use  by  Bqym  having  requisite  ska  and  know-hwe 

k  lu  liuhstiy.  and  Iher  eftr  e  it  is  br  Buyer  loiucisiy  Itself  of  the  suiubibiy  of  the 

pro  lusts  fer  Hi  own  parti  odor  use  and  tt  Shall  be  deemed  that  Buyer  baa  done  so, 

avl  eoledleaeCwi  and  risk,  Usriationm  environment  «han*e*  A  proeedwos  of 

a  >r  .-ekQrapolationafilBtamayeeuseunsBtiSfactoryrasulIs. 


Lirrvtation  of  Liability 

Am  arenklUhdtyoG  any  claim  of  any  Itind.  including  dabas  based  won 
Amerank  negllgenw  or  sviet  Habilitx  »  any  lass  er  damage  arldng  ots  eC 
eormaoed with,  ar  resulting  from  the  we  of  Aa  products,  shall  In  no  caao  sneeed 
As  purchase  price  alienable  to  Aepmdums  or  port  ihweofwtdch  give  lias  to  Ae 
daim.  b  ao  event  Ml  Amoron  be  liable  for  mnaaquantlal  or  Inddeatal 
damage*. 


^jnepon. 

\  Protective  Coatings 


201  North  Beny  Streei,  Brea,  Califerrtfl  92622-102?  ’  j.  F.Ken\9dylBBn7, 4191  M2  Geldermalsen,  The  Netferlends 
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Anercoat  3207  is  a  water-based  epoxy  primer  that  has  recently  been  tested 
at  Avondale  Shipyard  as  a  water-based  pre-construction  Pnae’'.JPCPA'h 
Avondale  has  been  experiencing  environmental  P^^usin9  offofthe 

PCPs.  These  environmental  problems  are  related  to  the  blasti  g 

prp  with  consequent  pollution  of  water  around  the  shipyard  with  zinc,  in 
testing  they  have  found  that  Amercoat  3207  meets  their  needs  for  a  more 
environmentally  friendly  PCP. 

Features  and  Benefits: 

1.  hater-based  -  Ease  of  thinning  and  clean-up  with  water ,  lowers 
solvent  costs. 

2.  Low  VOC  and  high  flash  point. 

3.  Potlife  of  24  hours  which  fits  well  with  shop  application 
techniques. 

4  Fast  dry  -  At  Avondale  at  85%F  (see  Attachment  4,  Application  Forms) 
they  report  3  minutes  tack-free  and  9  minutes  nail -hard.  Also  see 
Attachment  2t  Cure  Schedule ,  which  is  a  chart  of  hl9 

temperatures  which  allow  fast  through-put  on  a  heated  line. 

5.  Can  be  applied  at  0.5  to  1.5  mils  with  water  thinning. 

6  Weldable  at  average  film  thickness  of  1  mil '  and  maximum  film 
thickness  of  1.5  mils  per  B1L-STD-248D.  Application  above  this 
mill  age  adversely  affects  weldability.  See  ^ttaefonent  4,  Weld 
Reports  from  Avondale.  Bote:  Steel  profile  should  be  maintained 
below  1.5  mils  for  optimum  corrosion  resistance. 

7  toercoat  3207  will  offer  good  corrosion  protection  for  3-6  months 
dependent  on  the  storege  conditions  of  the  steel. 

8.  Excellent  compatibility  of  Amercoat  3207  with  many  types  of  coating, 
see  the  ettached  list. 


BOTE:  Attached  welding  tests  were  performed  to  HIL-STD-248D  and  welding 
was  witnessed  by  representatives  of  U.S.  wavy  ana  mbs. 


TECHNICAL  INFORMATION  BULLETIN 
NUMBER  91-1 
ATTACHMENT  3 


generic  Type 
Epoxy 


Coal  Tar/Epoxy 

Coal  Tar/Vinyl 
Urethane 

Chlorinated 

Rubber 

Vinyl 

Water-based 


AMFRCQAT  3207.-  COMPATIBILITY  LISTS 


Product  I toe 

Amercoat  3207 
Amerlock  400 
Amercoat  385 
Amercoat  3151 
Amercoat  3217 
Amercoat  395FD 
Amercoat  83A 
Amercoat  81A 
Amercoat  3171 
MIL-P-24441 

Amercoat  78HB 
Amercoat  344 

Amercoat  245 

Amershield 
Amercoat  450HS 
Amercoat  3154A 

Amercoat  512 


Amercoat  99R 
Amercoat  99SG 
Amercoat  234 

Amercoat  148 
Amerguard  220 
Amerguard  335 
Amercoat  208  (DOD-C- 
Amercoat  3207 


Hafiifffll  Topcoat  Window* 

Uni imited 
Uni Imited 
Uni imited 
Uni imited 
Uni Imited 
Uni imited 
Uni Imited 
Unlimited 
Uni imited 
Uni imited 

Uni imited 
Unlimited 

1  week** 

1  month** 

1  month** 

1  month** 

3  days 


1  week** 
1  week** 
1  week** 


1  day 
1  day 
Uni imited 
24596)  1  day 

Uni imited 


( carboline.l 

360  Hanky  Indualfial  Ct  •  St.  Louw.  MO  63144-1699 
an  RPM  Company  -314-644-1000 


Technical  Information  Bulletin 


Carboline  8101 


Carboline  8000  Series  Materials  have  been  specifically  designed  for  OEM  applications.  Any  other  use  is 
not  recommended  without  first  consulting  with  the  Carboline  Company  OEM  Team  or  the  Carboline 

Company  Technical  Service  Department. 


General 


Technical 


Generic  type: 
Waterborne  Acrylic 


Solids  by  Volume:  39%  ±2% 

Recommended  DFT/coat:  1-2  Mils 


General  Properties: 

VOC  Compliant 
Low  Odor 

Convenient  Single  Package 
Direct  to  Metal  (DTM) 

Spray  or  Dip  Application 
Excellent  Weathering  Resistance 
Excellent  Chemical  Resistance 
Fast  Cure 
Thin  Film 

Force  Cure  for  Optimum  Performance 


Ordering 

Storage  Conditions: 

Store  Indoors 

Temperature:  45-1 10°F  (4-43°C) 
Humidity:  0  to  95% 

Keep  from  freezing 


Theoretical  Coverage  /Coat:  417  Sq.  Ft  /Gal 
Typical  drying  and  curing  times: 


Dry  to  touch  at  75°F:  30  minutes 

Dry  to  handle  at  75°F: 

Dry  to  recoat  at  75°F: 

Dry  to  stack  at  75°F: 

Dry  to  full  cure  at  75°F: 


Drying  and  curing  times  are  affected  by  many  variables. 
On  site  testing  is  always  necessary  to  be  certain. 


Times  include  a  total  of 
flash  off.  bake  and  cool 
down  time.  Times  and 
temperatures  shown  are 
based  on  in-house  testing 
and  will  vary  depending  on 
oven  type  and  substrate  size 


Force  Cure  Information 

Time  to  handle  Temperature 
15  Minutes  150°F 


Adhesion  to: 

Cold  Rolled  Smooth  Steel: 

Abrasive  Blasted  Steel: 

Not  recommend  when  blast  profile  will  exceed  film  thickness. 
Smooth  Aluminum: 

Phosphatized  Steel: 


Excellent 

Excellent 


Excellent 

Excellent 


Shelf  Life 

12  Months  when  stored  at  75®i: 

Flashpoint  (Seta  Flash): 

>  20O°F 


Gloss:  Semi-Gloss 

Color:  As  Required 

Color  Pigments  used  are  Lead  and  Chromate  Free 
Thinning  and  Cleanup: 

May  be  thinned  up  to  5%  with  clean  potable  water  where 
conditions  dictate. 


Typical  Shipping  Weights: 


1  Gallon  Cans: 

5  Gallon  Pails: 

50  Gallon  Drums: 
Totes: 


1 1  1  Pounds 
51  Pounds 
600  Pounds 


5  Kilograms 
23  Kilograms 
271  Kilograms 


For  cleanup  use  clean  water  followed  with  Carboline 
Thinner  021 . 


Typical  VOC, 
will  vary 
based  on 
color: 


EPA  Method  24: 

1.1  Lbs/Gal 

Per  actual  gallon: 

.5  Lbs/Gal 

EPA  Method  24: 

1 32  gms/l 

Per  actual  gallon: 

59  gms/l 

To  the  best  ot  our  knowledge  the  Techncaf  Data  Contained  herein  are  true  and  accurate  at  the  dale  of  issuance  and  are  subject  to  change  without  pnor  notice  User  mu  si  contact 
Carboine  Company  to  verify  correctness  before  specifying  or  ordering  No  Guarantee  of  axuracy  is  given  or  impied  We  gu  a- an  tee  our  products  to  conform  to  Caboine  Quality 
Control  We  assume  no  responsibly  for  average,  performance  or  injuries  resulting  from  use.  UaMty.  if  any.  is  limited  to  replacemenl  of  products  Prices  aid  cost  data  it  show 
are  subject  to  change  without  poor  nolce  NO  OTHER  WARRANTY  OR  GUARANTEE  OF  ANY  KIND  IS  MADE,  EXPRESS  OR  IMPLIED  STATUTORY  BY  OPERATION  OF  LAW 
OR  OTHERWISE.  INCLUDING  MERCHANTABILITY  AND  FITNESS  FOR  A  PARTICULAR  PURPOSE 


OEM  9/1  2/94 


Key  characteristics  8101 


#8101  -  Acrylic  "Hvbbip-  Water  Borne  Pbecohstructioh  Primer 

•  Sinaia  Pack  -  Raadv  to  Use  -  No  thinning  necessary 

•  Easily  applied  to  weldable  thickness.  Thin  film  application  with  existing  pre¬ 
construction  primer  equipment  is  easy. 

e  Water-borne  -  Minimal  VOC  (Only  0.5  lbs.  /  gal.  VOC) 

e  Excellent  adhesion  to  sandblasted  steel. 

a  Clean  up  with  water. 

•  Accepts  a  variety  of  generic  topcoats. 

#8101  Acrylic  product  Facts 

•  Sizes:  1  gallon  cans  -  6  gallon  cans 

Shipping  Wt:  11  pounds  51  pounds 

•  Flash  Point  (S  ETA  Flash)  -  Greater  than  200*F. 

•  Coverage  625  sq.  ft.  @  one  (1)  mil  (Theoretical) 
a  Shelf  life  •  One  (1)  year  when  stored  at  75°F. 


50  gallon  dams 
550  pounds 


00869M.RM 


voa  'vn  ‘on 


■00  HNnoaavo*  ma  qv-io 


VOC  Compliant  Water-Borne  Weldable  Primers 


#8101 

ACRYLIC  Hybrid 


AppUGATib^ 


Faster  dry 

Saves  fuel  on  pre-heating 
Two  components  mix  in  base  can 
May  renuire  heating  in  humid 
conditions  for  quick  dry. 

High  coverage,  less  mixing. 

727  square  feet  @  1  mil 


Will  require  pre-heat  or  post  cure  for 
rapid  dry-to-handle  under  extreme 
conditions 

Single  component  5  gal  or  drums 
Excellent  coverage  -  625  square  feet 
@  1  mil 
water  thinned 


PERFORMANCE: 


Superior  corrosion  resistance  to 
traditional  PCP's 

Salt  formation  requires  removal  to 
topcoat/overcoat 


Very  good  corrosion  resistance 
Available  in  a  variety  of  colors  for 
alloy  distinction 

Receives  various  generic  topcoats 

_ - _ _  _  w  “  .  -  -  ^ 


ENVIBOWM^NTAL 


Zero  VOC 
Water  clean-up 


Minimum  VOC  (0.5  lbs.  gal.) 

Higher  coverage,  fewer  cans  to 
dispose  of 
Water  clean-up 


snsrcy  srsr.zrsssrs:  s  sscvccc 

primers. 

Carboline  8101  offers  a  water-borne  acrylic  alternative  to  zinc  primers. 


LABORATORY  TEST 


July  14, 1994 

Title:  Topcoat  Adhesion  of  Carboline  Coatings  over  Weathered 
Carbotine  8101 

References:  L488-124;  L488-132 

Purpose:  To  evaluate  rccoalability  of  various  generic  topcoat]  over  weathered  Carboline  8101. 

Procedure:  Applied  the  following  over  weathered  Carboline  1101  (aged  17  days  •  midwest  weathering) 
and  evaluate  adhesion  using  an  Ekoroeter  adhesion  tester. 

1)  Carbomajtic  15  LO 

2)  Carboline  801 

3)  Carboline  833 

4)  Carboline  3339 

Weathered  8101  Recoatabillty  Results 

DFT  Range  1.1  -  1 1  mils 


Topcoat 


Mode  of  Failure 


9594  edhaive  failure  of  primer,  594  glue  failure 


9894  adhesive  failure  of 


7094  adhesive,  3094  cohesive  Mure  of 


failure,  2%  adhesive  failure  o 


EE2TJ3 


Carolyn  RJcg  ' 
Advanced  Chemist 
Jul-94 


___ _ Fr0m  the  Caroline  Research  &  Development  Laboratory 
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Since  1754 


DEVOE 

COATINGS 


Marine-Industrial -Offshore 


FEATURES 


Devran®  720 

Water  Based  Acrylic  Epoxy 
Preconstruction  Primer 
Catalog  Number  720-K-XXXX 


RECOMMENDED  USES 


Long  pot  life 

•  Up  to  8  hours 

Water  based  product 

•  Non  flammable 

Low  V.  O.  C. 

Fast  dry 

•  Will  dry  on  most  roto  blast  lines 
Weldable 

•  Quality  welds  at  production  line  speeds 

>  Corrosion  Protection 

•  Excellent 

Compatible 

•  Can  be  topcoated  with  most  high  performance 
solvent  based  epoxies  after  24  hours. 


Devran  720  Primer  is  an  ideal  preconstruction 
primer  designed  to  work  on  automatic  roto  blast 
and  shape  lines: 

•  Provides  corrosion  protection  throughout 
fabrication. 

•  Will  work  on  automatic  welding  equipment 

Devran  720  Primer  is  a  suitable  shop  primer 

for: 

•  Steel  fabrication 

•  Ship  construction 

•  Offshore  construction 

•  Industrial  construction 


Special  Order/Non-Stocking  item 


SPECIFICATION  DATA 


Coating  Type 

Colon 

Red 

Packaging 

Flash  Point 
Density 
Thinner 
Pot  Life 
Shelf  Life 
J  Induction  Time 

Component  Ratio 


Water  based  acrylic  epoxy 

Catalog  Number 
720-K-7250 

5  Gallon  <!  1 1 1  >  lOgl  kit  only 
Two  component  kit 

N/A  (Aqueous  System) 

II  Lbs/Gal  (1.32  kg/I) 

Water 

8  hours  at  77°F 
More  than  I  year 

275°F  -  15  minutes 
S70°F  -  30  minutes 

I :  t  by  volume 


voc 

EPA  24 

Temp.  Resistance 
Volume  Solids 


0.72  Lbs/Gal 
(87  Grams  per  liter) 

250°F  (121  °C)  dry 

43% 


Theoretical  Spreading  Rate 

688  Sq.  Ft/Gal  at  t  mil 
16.9  Sq.  m/I  at  25  microns 

Recommended  Film  Thickness 
2-3  mils  wet  to  obtain  0.8  -  1.2  mils  dry 


Application  Automatic  air  or  airless  spray 

Dry  Time  Touch  •  15  minutes  at  75°F 

Thorough  -  2  hours  at  7S°F 


PERFORMANCE  DATA 

Devran  720  Preconstruction  Primer 


Abrasion  resistance  Excellent:  146  mg  loss/1000  cycles 
ASTM  D  4060 
Taber  CS17 
1000  gram  load 

Volume  Solids  43% 

ASTM  D2697 


Cleveland  Humidity  Excellent:  No  blistering,  cracking, 
ASTM  D2247  softening  or  adhesion  loss. 

(2000  Hrs) 

720/235/235 


Salt  Spray 
ASTM  B  117 
(2500  Hrs) 
720/235/235 


Excellent,  moderate  rust  at  scribe,  no 
blisters,  cracking,  sofenting  or 
adhesion  loss 


Water  Immersion 
S.S.W.  at  R.T. 

(1  Year) 
720/235/235 


Excellent,  moderate  rust  at  scribe,  no 
blisters,  cracking,  softening  or 
adhesion  loss 


-10- 


PERFORMANCE  DATA 
DEVRAN  720  PRECONSTRUCTION  PRIMER 


Flexibility 
180  Degrees 


Excellent,  no  cracking 
and  flaking 


Impact 

ASTM  G  14  Forward  Impact  32  inch  pound-Pass 

Reverse  Impact  60  inch  pound-Pass 


Adhesion  700-750  p.s.i. 

ASTM  D  4541 

Elecometer  Adhesion  Tester 


Welding 


Mil-Std-248D  Pass 


DEV  720  -  COMPATIBILITY  LISTS 


Generic  Type 

■uTT?iMTnTiWi»jiTHfPTSH 

■ 

Window  over  Dev  720 

Epoxy 

Bar  Rust  235 

Unlimited 

Bar  Rust  236 

Unlimited 

Devtar  5A 

Unlimited 

Dev.  230 

Unlimited 

Dev.  224HS 

Unlimited 

Dev.  201 

Unlimited 

Mil-P-24441 

Unlimited 

Urethane 

Devthane  369 

Unlimited 

Devthane  379 

Unlimited 

Chlorinated 

Rubber 

Devchlor  470 

3  Days 

Water-based 

Dev,  646 

Unlimited 

Devflex  604 

1  Day 

Devflex  601 

1  Day 

Dev  720 

Unlimited 

VENDOR  SURVEY 

WATER-THINNED  PCPs  WITHOUT  HAZARDOUS  METAL  PIGMENTS 

NSRP  Project  3-96-3, 


Coating  Designation: 
Manufacturer’s  Name; 
Resin  Type: 

VOC  Content: 

Percent  Solids: 

Hazardous  Metal  Content: 
Compatibility: 

Surf.  Prep.  Requirements: 
Application  Requirements: 

Recommended  DFT: 
Drying  Time: 

Curing  Time: 

Shelf  Life; 

Approximate  cost: 

Case  Histories: 


HEMUDUR  SHOPPRIMER  18680 
Hempel  testings  (U.S.A.)  Inc. 


Epoxy-dispersion  cured  with  aminaadduct. 


1 .3  Ibs/US  gallon  1166  g/lltre)  {water  reduced) 

43%  volume  solids  as  supplied.  Dilute  approximately  30% 
with  water  before  application. 

Nil 

Can  be  recoated  with  one-  and  two-component 
soventborne  painta  i.a  vinyls,  acrylics,  chlorinated  rubber 

and  epoxy. 

Abrasive  utatirg  to  cleaning  degree  specified  for  final 
coating  sy  tern,  usually  SSPC-SP-10  (Sa  2 Vi). 


To  be  able  to  evaporate  the  water  within  a  short  time  and 
filmform  the  psintfilm,  It  is  necessary  to  preheat  the  steel  to 
min.  104°F  (40°C).  Minimum  68°F  (20°C)  ia 
recommended  in  the  drying  zone.  If  the  drying  Is  delayed 
due  to  high  raiatlve  humidity  in  the  drying  zone,  the  RH  can 
be  reduced  by  heating  the  air  In  this  area. 

1  5-25  micron  /  0.6-1  mil 

On  a  104°F  (40°C)  smooth  steel  panel  18680  in  26 
micron  /  1  mil  dry  film  thickness  dries  in  3  min./  88 8  F 
(20°C),  '*C%  RH. 


Fully  curev  a  ;er  one  weak  at  888F  (20°C). 
Min.  one  year  at  68°F  {20°C). 


Successful  applications  at  automatic  ahopprimar  plants  at 
Forge  de  Clebecq.  Balgium  and  British  Steel,  England. 


DRAFT 


DATA  SHEET 


HEMUDUR  SHOPPRIMER  18880 


DESCRIPTION;  HEMUDUR  SHOPPRIMER  1  8580  1$  *  waterborne  two-eomponent 

epoxy  based  shopprimar.  It  Is  especially  designed  for  automatic  spray 

application, 

RECOMMENDED  USE:  For  protection  of  blasteleaned  steal  during  storage,  fabrication  and 

construction  periods. 

It  is  important  that  the  shoppriming  plant  Is  able  to  praheat  the  steel 
to  min.  40°C/104°F  before  application. 

PHYSICAL  CONSTANTS: 

Finish:  Flat 

Colours/shade  Nos:  Red/51320 

Volume  solids:  43% 

Theoretical 

spreading  rate:  See  REMARKS  overleaf 

Flash  point:  Non-flammable 

Specific  gravity:  1  -3 

10.8 

Dry  to  touch:  See  REMARKS  overleaf 

Fully  Cured:  1 

APPLICATION  DETAILS: 

BASE:  HEMUDUR  SHOPPRIMER  18589  0.45  pBrt  per  volume 

CURING  AGENT:  9/780  0.55  part  per  volume 

After  mixing  the  BASE  end  the  CURING  AGENT  the  paint  muet  be 
thinned  with  30%  by  volume  with  fresh  water, 

Airless  spray  Airmix  spray 

fresh  water  (30%)  '.-ash  water  (30%) 

8  hours(20°C/6B°F, drying  at  40aC/l04°F) 

.01 5"-. 01 9'  (Sea  REMARKS  overleaf) 

Min.  100  bar/1500  pel 

(spraying  date  are  indicative  end  subject  to  sd/usiment) 

Fresh  water  (See  REMARKS  overleaf) 

wet:  not  relevant 

dry:  15  micron/0.6  mils  (See  REMARKS  overle¬ 

af) 

min:  6  hours  (20°C/38°F) 
max:  Intel 


Mixing  ratio: 

Application  method: 
Thinner  (mex.voi.): 
Pot  life: 

Nozzle  orifice: 
Nozzle  pressure: 

Cleaning  of  tools: 

Indicated 
film  thickness: 

Recoat  interval: 


kg/litre 
Ibs/US  gallon 

week  at  20°C/68°F 


[See  REMARKS  overleaf) 


HEMUDUR  ShOPPRIMER  18580 


SURFACE 

PREPARATION: 


APPLICATION 

CONDITIONS: 


PRECEOING 

COAT: 

SUBSEQUENT 

COAT: 

REMARKS; 

Filmthickntss; 


Drying  time; 
Nozzle  orifice: 
Recosting: 
Cleaning  of  tools: 

Shut  lifa/storaoe; 


Remove  oil  and  grease,  etc  with  suitable  detergent.  Remove  salt  end 
other  contaminant*  by  (high  preseurel  freeh  water  cleaning.  Abraaiya 
blasting  to  cleaning  degree  specified  for  final  coatlno  system,  usually 
Sa  2  1/2, 


To  be  able  to  evaporate  the  water  within  a  short  lime  and  filmform 
the  paintfilm,  It  is  necessary  to  preheat  the  steel  to  mm.  40  8C 
(104°F).  Minimum  20CC  is  recommended  in  the  drying  zone.  If  the 
drying  is  delayed  due  to  high  relative  humidity  in  the  drying  zone,  the 
RH  can  be  reduced  by  heating  the  air  in  this  area, 

None 


According  to  specification . 


Recommended  dry  film  thickness:  20-26  micron/0. 8-1  mil  measured 
on  a  smooth  test  panel. 

Excessive  film  thickness  must  be  avoided. 

On  steel  abrasive  blasted  to  a  profile  Ra  =  1 2%  (Vt  mil),  equivalent  to 
Rugotest  No. 3,  NlO»-b,  Keane-Tator  Comparator,  3.0  mils  segments, 
or  ISO  Comparator  Medium  (Gl.  the  Indicated  15  micron/0.6  mil  film 
thickness  corrosponda  to  approx.  25  micron/l  mil  measured  on  a 
smooth  test  panel.  Corresponding  ’’theoretical"  spreading  rate  after 
dilution  with  30%  of  water  will  be  13.1  mVllve  1526  sq.ft./U5 
gallon). 

On  steel  abrasive  biased  to  8  profile  Re  *  5.3  micron  (’A  mill, 
equivalent  to  Rugotest  No  3,  N9a,  Kaane*Tator  Comparator  ,  2.0 
mils  segment,  or  ISO  comparator  Fine  (G)  the  indicated  1 5  mi- 
cron/0.6  mil  film  thickness  corresponds  to  approximately  20 
micron/0.8  n'l  measured  on  a  smooth  test  panel. 

The  correspo  nding  "theareticei"  speeding  rate  after  dilution  with 
30%  water  will  be  16.5  m’/litre  1662  sq.ft/US  gallon) 

On  a  40°C  smooo  c<eel  panel  18580  in  25  micron  dry  film  thickness 

dries  In  3  mln./20°C,  40%  RH, 

For  proper  filmformation  It  Is  important  to  use  the  recommended 

nozzle  size.  .  . 

No  maximum  recoat  Interval  for  adhesion,  but  dictated  by  graduei 
breakdown  and  damage  during  exposure  and  fabrication. 

Tools  must  be  cleaned  immediately  with  fresh  water  or  lukewarm 
soap  water. Dried  pai.'.t  residues  may  be  removed  by  use .  of  HEM- 
PELS  NAVI  WASH  S&1330  undiluted  or  HEMPELS  TOOL  CLEANER 

99610.  .  . 

Store  at  temperatures  between  5-40°CMQ-l05°F.  The  shelf  life  is 
reduced  at  temperatures  above  30eC/86°F,  Do  not  expose  to  frost 
during  storage  and  transportation. 

The  VolatlK  Organic  'jompounds  are  155  g/litre,  1.30  Ibs/US  gallon. 


ML 


Intergard®  292  WB 


Waterborne 


Imtxmocs  Usu 


tx OB oct  Duounion 


rtoDocT  turouanoN 


Amtcano*  Details 


Epoxy  Pre-eonstruccion  Primer 


A  pre-construction  primer  for  the  protection  of  Keel  during  fabrication  and  assembly.  Long  term 
weathering  protection.  Good  cutting  performance.  Satisfactory  welding  performance.  Excellent 
compatibility  with  I  wide  range  of  generic  topcoats. 


A  two-pack  waterborne  epoxy  pre-construction  primer.  Low  Odor.  Low  VQC 


Color 


NHA209-Rcd 


Fmkh/Sbeen 


Not  applicable 
NHA210 

51%  ±  2%  (ASTM  D-2687) 
4sl  by  volume 


Greater  than  800 "F  for  both  components  and  mixed  paint 


1.0  mib  dry  specified  equivalent  to  &2  mils  wet. 

O^lJt  milt  dry  practical  range  equivalent  to  2.63.9  rails  wet. 
497  sq.  fL/gaL  (1.0  mils  DFT)  Allow  appropriate  lorn  factors 


Method 

Indncdon/SweaHn  Time 


Pot  Life 


Conventional  and  srHesi  spray 
30  minutes  O  73T  (8S*Q 
Fresh  potable  water 
Fresh  potable  water 
Shows  «73T(2S*C) 


Overcoating  Interval  By 


(ASTMD 

(ASTMD 

Self 

Drying  Tone  (hmas) 

UnQl.1) 

(ASTMt>l6*07.Si 

Substrate  Temperature 

Touch 

Handle 

Minimum 

Maseru  si 

SOT  (10’Q 

2-3  hoir  s 

IS  minutes 

24 

Indefinite 

73*F  (23*0 

45-60  minutes 

10  minutes 

84 

Indefinite 

95T  (S5*Q 

50  minutes 

8  minutes 

84 

Indefinite 

StcVUTOlr  Da t* 


voc 


2-25  Ibs/gal  (270g/lcr)  as  supplied  (CPA  Method  24) 


03/18/96  16:12 

iuc 

Intergard 

Waterborne 


COKTATAtlUTY 

Tvs  ical  Systems 

Dmitshoni 


SUMACS  rUZrAjUTION 


0713  684  1511  iN'.'L  TECH  SVC 

r:t£W  1UJUN— LlNh  OJPY  TEL  NO: 5022446047 


®003/011 

842?  P03 


292  WB 


Consult  your  International  Representative  for  (he  system  best  suited  for  surfaces  to 
beprotected- 

Intergard*  29$  WB  is  compatible  with  a  wide  range  of  specified  topcoats 


Intergard*  292  WB/Intetjard*  FP 


Apply  in  good  weather  w,ten  laid  surface  temperatures  are  above  SOT  (10*C).  Surface 

temperature  must  be  at  least  5*i  (S*Q  above  dew  point.  For  optimum  application  properties, 
bring  material  to  704SOT  (21-27*0  temperature  range  prior  to  mixing  and  application. 

Unmixcd  material  (in  closed  contniners)  should  be  maintained  in  protected  storage  between 

40  and  100T  <4-38*0. 

Technical  and  application  data  herein  Is  for  the  purpose  of  establishing  a  general  guideline  of  the 
coating  and  proper  coating  application  procedures-  Test  performance  results  were  obtained  in  a 
controlled  laboratory  environment  and  International  makes  no  daim  that  the  exhibited 
published  test  results,  or  any  other  tests,  accurately  represent  results  actually  found  in  all  field 
environments.  As  application,  environmental  and  design  factors  can  vary  significantly  due  care 
should  be  exercised  in  the  selection,  verification  of  performance,  and  use  of  the  coating. 

Faint  only  clean,  dry  surfaces.  Remove  all  grease,  oil,  wax,  or  other  foreign  matter  by  solvent  or 
detergent  washing  (SSPr'-SPlV 

SutL-  Apply  to  blasted  steel  only.  Steel  Structures  Fainting  Council  No.  10  "Near  White  Meal 
Blast  Cleaning*  (SSPCSP10),  Blasting  shall  be  done  with  a  centrifugal  wheel  or  compressed  air 
blasting  equipment,  using  proper  abrasives  to  attain  an  average  profile  depth  of  13  mils 
(38  microns).  Do  not  reuse  rant,  or  flint  abrasives.  Grit  shall  be  incorporated  with  shot 
at  a  minimum  ratio  of 25:75.  grit  to  shot  mix.  Remove  dust  and  grit  from  surface  prior  to  coating. 
Coal  within  8  hours  or  before  contamination  occurs. 


03/18/96  16:12  ©713  684  1511 

....  -  ■»«—  ti-w  Iii.ixn.ift  CUTT 


XNTL  TECH  SVC 

Iti-  NUJ  =*£244604? 


1^1004/011 
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Intergard*  292  WB 

Waterborne  Epoxy  *  r  e  -  <  «  n  i  t  r  u  e  t  i  *•  n  primer 


Mixtxc 


Application 


Tmnninc 


Woxx  STornsis 
(Lttnch,  Breaks,  tie.) 


sun^M  */  n  ‘l2  CQnajnerJ  “  *  unit  Ai'ra>5  a  complete  unit  in  the  proportions 

w.  Apptafion  hr  other  mnhods.  broh  or  roller.  ma,  ^7 

?  *“  •»«»«.  Sm.»  uxbl  through  imminwin)  60  mcthicrecn  btfore  .opikahoT 

<“  "*»  1*0  mils  (25  microns)  dry  film  thicks  ' 

Consult  the  following  equipment  recommendations  and/or  utilize  suitable  equal. 

Equipment 

DcVUbbr  HBC610  gun  E  tip  and  704  air  cap;  S/r  ID  material  hose;  double 
regulated  pressure  tank  with  oil  and  moisture  separator. 

AhteSpro?  Minimum  2&I  ratio  pump;  .0I5V021-  (381,533 microns)  orifice  tip- 1/4’ ID  hleh 

pressure  material  hose:  90  PSI  line  prewire;  €0  mesh  tip  filter.  P  8 

Curing 

The  curing  time  will  vary  depending  upon  dry  film  ch.ckness  and  condition,  that  e*i*  during  the 

™  ™  ^r  c^e 

LONOTTHINKTOND  lOuKSTATraeOMPUhNCK  Material  i.  .applied  a.  rpr^rbeo.,, 

and  normally  need,  no  thinning.  If  thinning  is  Mcemuy.  deionized  or  distilled  wrahpnfened 
amce  some  tap  waters  could  possibly  affect  pot  life  and  performance  characteristics.  Thin  only 
wount  necegair  «  obtain  proper  application  an«i/or  atomization  (breakup)  properties. 

Do  not  allow  material  to  remain  in  hoses.  Release  pressure  from  pressure  tank  and  disconnect 
material  hose.  Thoroughly  flush  hose  and  spray  gun  with  International  GIX—  Thinner  and 
rceonne*  re  tank.  Do  not  repressuriae  tank  until  ready  to  resume  work.  Monitor  material 
condition.  Do  not  exceed  pot  life  limitations. 


VENDOR SURVEY 

WATER-THINNED  POP’S  WITHOUT  HAZARDOUS  METAL  PIGMENTS 

NSRP  PROJECT  3-95-3 


Coating  Designation: 
Manufacturers  Name: 

Resin  Type: 

VOC  Content: 

Percent  Solids: 

Hazardous  Metal  Content: 
Compatibility: 

Surface  Prep.  Requirements: 

Application  Requirements: 

Recommended  DFT: 

Drying  Time: 

Curing  Time: 

Shelf  UfO: 

Approximate  Cost: 

Case  Histories: 


Sovaprime  Universal  Primer  (13R96) 
Jo  tun  -  Valspar  Corporation 
Epoxy 

128  gm/ltr  (1.0*/ 


46% 

None 

Compatible  with  solvent-borne  epoxies,  urethanes,  alkyds,  and  water¬ 
borne  epoxies  &  acrylics. 

Gean,  rust  free  surface,  blasted  to  SSPC-SP 10  (Swedish  Std.  SA  2 
1/2) 

Conventional  *nd  ainess  spray  (brushing  for  only  limited  areas). 

1.0-1. 5  mils  (25-37  *i.n) 

at  75*F:  To  touch:  10  minutes 

To  rer.vat:  $  hours 

at  75*F:  Full  cure  after  7  days. 

12  months 


$23.00/gallon 


JOTUN  VALSPAR 

Technical  Data  SOVAPRIME  UNIVERSAL  PRIMER 


13R96 


jPRDOUCT  DESCRIPTION:  Water  reducible  universal  epoxy  primer.  _ | 


RECOMMENDED  USE:  To  be  used  as  a  preconstruction  primer  on  blast  cleaned  steel  surfaces  In 

automatic  shop  priming  plants  or  as  a  mid-coat  primer  in  an  anti-corrosive  priming 
system.  _ 


TECHNICAL  INFORMATION: 

Colors  :  Red 

Solids  (%  by  volume)  :  48.0%+/-  2 

Specific  Gravity  :  1.40+/-. 05 

VOC  :  1.07  Ibs/gai  (128  gm/ltr) 

Viscosity  :  60-70  Krebs  Units 

Flash  Point  :  Over  200’ F  (83*C) 

Gloss  :  Flat 

Flexibility  :  Good 

Water  Resistance  :  Excellent 

Solvent  Resistance  :  Good 

Abrasion  Resistance  :  Good 

Chemical  Resistance  :  Good 

DFT 

WFT 

Application  Range: 

1.0-1 .5  mils 
(25-37  pm) 

2.2-3. 3  mils 
(55-82.5  pm) 

738  tf/gal  (18.4  m2/ltr) 
per  dry  mil  (25  pm) 

Typical: 

1 .25  mils  (31  pm) 

2.75  mils  (69  pm) 

738  fP/gal  (18.4  m2/ltr) 

APPLICATION  DATA: 

Application  Methods 

Spra'i,  brush,  o.  roll. 

Mixing  Ratio 

9:1  by  volume. 

Thinner/Cleaner 

Water,  use  7T35R  for  clean-up. 

Guiding  data  airless  spray 

Pressure  at  Nozzle 

21 00  psi  (1 5  MPa  1 50  kp/em2) 

Nozzle  Tip 

0.01 1"  to  0.026"  (0.28-0.66  mm) 

Spray  Angle 

40- 

Filter 

Check  to  ensure  that  filters  are  clean. 

Max.  Thinning  Permissible  to  Obtain 

Not  applicable  as  product  is  thinned  with  water.  A  maximum  of  10% 
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TO 


913308297831  500  P.04 


SURFACE 

{PREPARATION: 


CONDITIONS  DURING 
APPLICATION: 


Blast  cleaning  to  SSPC-SP  10  (Swedish  Std.  SA  2»*)  is  recommended. 


For  best  results,  apply  when  surface  temperature  is  above  50*F  (10*C) ,  and  a 
minimum  of  5*F  (3‘C)  above  the  dew  point,  and  relative  humidity  is  not  greater  than 

85%. 


DRYING  TIME:  Drying  times  are  generally  related  to  air  circulation,  film  thickness,  number  of  coate,  and 
affected  correspondingly.  The  figures  given  in  Lie  table  are  typical  with: 

•  Good  ventilation. 

-  Recommended  film  thickness 

-  One  coat  on  top  of  inert  substrate. _ 


Drv  to  Recoat 1 


1 

Surface  D 

M 

Hard  D 

50*F  (10*C)  I  15  Minutes  1  Hour 


73*F  (23*C) 
95*F  (35*C) 


5  Minutes  20  Minutes 


Cured 


12  Dayr. 
’  D  .-•$ 


3  Minutes  10  Minutes  A  Days 


Minimum 


20  Hours 
8  Hours 
5  Hours 


Maximum 


1.  Recommended  data  given  for  recosting  with  the  same  generic  type  of  paint 

2.  In  cate  of  mum-coat  appfication,  drying  times  will  be  influenced  by  the  number  in  sequence  and  by  the  total  thickness  of  previous  cast  apfmn- 
reference  Is  made  to  the  correepondlns  system  date  sheet. 

3.  Tt»  aurtace  ahould  be  free  from  any  contamination  prior  to  appfication  or  subsequent  coat. 


COMPATIBILITY: 

Can  be  topooated  with  both  solvent  and  water-based  epoxies,  airylics  and  urethanes. _ _ _ 


SAFETY  INFORMATION: 

For  detailed  information  on  the  health  and  safety  haza  1-  and  precautions  for  use  of  this  product,  refer  to  tne 
Material  Safety  Data  Sheet  prior  to  application. 

i 

CAUTION: 

This  product  is  for  industrial  use  only  and  is  not  intended  or  suitable  for  use  in  or  around  a  household  or  dwelling. 
STORAGE: 

The  product  must  be  stored  in  accordance  with  national  regulations.  Preferredstorage  conditions  are  to  I teep  1 the 
containers  in  a  dry  space  provided  with  adequate  ventilation.  The  containers  should  be  sealed  tightly.  Handle  with 
care.  Stir  well  before  use. _ _ _ _ _ _ — — - 

fl07IC£r  Soma  sight  changes  in  product  constants  and  characteristics  may  occur  as  solvent  Is  adjusted  to  conform  with  eumnt  akpcMon 
regulations.  If  thinning  of  product  tor  application,  product  must  comply  with  appioabia  VOC  regulations  attar  thinning. 


1  Jotun  Valspar  Marine  Coatings 

The  Valspar  Corporation 
1401  Severn  Street,  Baltimore.  MD  21230 
(410)625-7200  (800)  638-7756  FAX  (41 0)  752-0027 


DATE:  March  1996 
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APPENDIX  2-2 

Results  of  Panel  Substrate  Surface  Analysis 
for  Possible  Chloride  Contamination 


Babcock  &  Wilcox 

a  McDermott  Company 


Research  and  Development  Division 
Alliance,  Ohio  44601 


To 

D.  L.  TURNER  -  METALLURGICAL  ANALYSIS  SECTION,  ARC 

From 

S.  P.  ULBRICHT  -  WATER  TECHNOLOGY  SECTION  (730),  ARC 

Customer 

CRD 

File  No.  \ 

CPG : 97 : 434 89-020 :  0 1 1 

< 

Subject 

ANALYSIS  OF  WIPES  FROM  NSRP  PROJECT  3-95-3  PLATES  -  CPDB 

This  letter  to  cover  one  customer  and  one  subiect  onlv 

Date 

May  30, 

< 

19964 

You  recently  requested  that  the  surfaces  of  several  test  plates,  prepared  for  coating  using 
various  abrasives,  be  characterized  with  regard  to  surface  chloride  contamination.  The  samples 
were  submitted  at  two  different  times.  The  initial  submission  included  two  8"  x  8"  plates,  one 
of  which  was  labeled  GP40/85psi,  and  the  other,  S-70.  The  plate  labeled  GP40  was 
characterized  by  a  surface  condition  excessively  coarse  for  coating  application,  and  was 
submitted  as  a  test  piece  for  the  characterization  technique.  The  plate  labeled  S-70  had  been 
prepared  with  S-70  steel  shot  abrasive,  and  exhibited  a  satisfactory  surface  condition.  The 
second  submittal  consisted  of  a  4"  x  6"  plate  (stamped  N191)  having  been  prepared  using  S-70 
abrasive,  and  coated  on  one  side.  The  uncoated  side  was  the  surface  to  be  sampled. 


The  first  two  plates  were  sampled  and  analyzed  on  May  4,  1996.  The  second  submittal 
was  sampled  and  analyzed  on  May  23,  1996.  The  work  was  performed  according  to  R&DD 
Standard  Practice  Procedures.  All  analytical  results  obtained  are  reported  herein;  the  charge 
number  utilized  for  this  work  was  43489-020. 

The  surfaces  of  the  plates  were  sampled  using  Halprin  (white  linen)  wipe  cloths  pre¬ 
cleaned  according  to  ARC  Technical  Procedure  ARC-TP-  592.  The  sampling  was  performed 
per  the  same  procedure;  one  precleaned  wipe  was  moistened  with  deionized  water,  then  utilized 
to  swab  a  4”  x  5”  area  on  each  plate.  The  wipes  were  then  leached  in  deionized  water  for  one 
hour  at  60°C.  The  leachates  were  cooled,  adjusted  to  a  known  volume,  then  analyzed  for 
chloride  ion  per  ASTM  D512,  Method  D  (ion  selective  electrode).  The  chloride  values  were 
blank  corrected  using  results  obtained  on  an  unused  wipe  cloth,  leached  and  analyzed  in  the  same 
manner.  The  corrected  results  were  then  calculated  to  surface  contamination  levels,  using  the 
surface  area  wiped.  Results  are  tabulated  below. 


Test  Specimen 

Surface  Chloride 
(mg/ft2) 

Surface  Chloride 
(mg/cm2) 

GP40/85psi  (May  14) 

0.24 

0.0003 

S-70  (May  14) 

0.28 

0.0003 

N191  (May  23) 

0.28 

0.0003 

cc:  R.A.  Gleixner 
J.M.  Jevec 
N.J.  Mravich 
ARC  Library 


Babcock  &  Wilcox 

a  McDermott  company 


-2- 


Mav  30,  1996 


The  results  indicate  that  surface  chloride  contamination  is  present  at  very  low  levels  on 
each  of  the  specimens  examined.  If  you  have  questions  or  comments  regarding  this  work,  please 
contact  me  at  extension  7715. 


P  UlPuzkt 

S.  P.  Ulbricht 


Read  and  approved  by 


>  W'it 


Consulting  Engineer 


APPENDIX  2-3 

Climatological  Observation  Records 
for  the  Amelia,  LA  Region 
June  1996  -  May  1997 
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APPENDIX  3-1 

Photographs  Showing  the  Plasma  Torch 
Cutting  Trials  and  Severed  Panels  in  Project  Task  3 


Ctiatcd  panels  beinj;  stu-ntl  b>  an  aatumnled  plasma 
torcJi  Lulling  machine  at  the  McDermott  Shipyard. 


\  (.'laser  view  ot  the  coated  pa  aids  ]ium«  cut  b>  an 
asjirjjTi.tLt'il  plasma  torch, 


Production  workers  at  the  McDermott  Shipyard 
retrieving  (he  severed  panels  after  cutting. 


Top  view  mi  panel  C3  after  plasma  torch  culling. 


Oblique  view  showing  the  cut  surface*  <af 
panels  C2S,  C26,  L’27,  (.31,  and  (  32. 


C  Iosl-u  p ,  oblique  Tiici>  showing  the  cut 
surface  of  panel  C2^ 


Photographs  shotting  panels  { with  identification  markings,  see  Table  3-2] 
after  being  cm  with  an  auhmialed  plasma  torch. 


Photograph  showing  panels  (with  identification 
markings,  see  Table  3-2)  after  being  cut  with  an 
automated  plasma  torch. 


APPENDIX  3-2 

Photographs  Showing  Results  of  Bend  Tests 
Conducted  on  Welded  Panels  in  Task  4 


Photograph  showing  linear  porosity  along  Hit;  fusion 
centerline  of  panel  WS  (sec  Table  3-3,  Arcterctttt  3 20 7 ). 


Photograph  showing  linear  porosity  along  the  fusion 
centerline  of  panel  W6  (see  Table  3-3.  Amercoat  3207: 


Photograph  showing  linear  ponisilv  along  the  i'usitm 
tKiterlineof  panel  W]IJ  (see  Table  Carboline  S 1 01  >. 


Photograph  showing  linear  porosity  along  the  j'us ion 
centerlines  of  panels  Wl  I  acid  Wifi  (see  Table  M, 
(.'arbaliricHKM  huh  I  M[ipt  Ctritmn) 


Photograph  showing  linear  porosity  along  the  fusion 
centerline  «f  panel  \V2fl  {see  Tahte  3-3,  [ntergard  2V2  WB  i. 


Photograph  showing  linear  p»r«sil>  along  lh*  fussnn 
centerline  of  pa  nth  W4fl  iwc  Table  3-3,  Htimidur  Ifi&Wb}- 


Phutugraph  shnwing  linear  porosily  along  the  fusion 
centerline  of  panel  W41  (sue  Table  3‘J,  Hemuriur  iSSSfh 


Photograph  showing  linear  porosity  along  the  finikin 
centerline  of  panel  W42  (sw  Table  ?-3n  Hcmudur  JKSlMJi 


Photograph  showing  linear  porosity  iibiig  the  fusion 
centerline  of  panel  W47  {see  T*hlt  3-3,  Dernui  72U). 


Photograph  .showing  linear  port  wily  along  the  fusion 
eon  tori  i  no  of  panel  VV4B  (>ee  Table  3A  Dev  ran  ,•  -0 1 


APPENDIX  3-3 

Photographs  Showing  Atmospheric  Exposure 
Test  Panels  after  12  Months  of  Continuous  Testing 


Plioiog.raph  of  tbit  primer-coaled  a  I  mo, spheric  exposure  test  panels 
after  twelve  months  of  testing  at  the  Bollinger  Shipyard  (formerly  ihe 
McDermoU  Shipyard}  in  Amelia,  LA. 
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Additional  copies  of  this  report  can  be  obtained  from  the 
National  Shipbuilding  Research  and  Documentation  Center: 

http://www.nsnet.com/docctr/ 

Documentation  Center 
The  University  of  Michigan 
Transportation  Research  Institute 
Marine  Systems  Division 
2901  Baxter  Road 
Ann  Arbor,  Ml  48109-2150 

Phone:  734-763-2465 

Fax:  734-763-4862 

E-mail:  Doc.Center@umich.edu 


